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ABSTRACT 

A c ree l  census w a s  conducted d u r i n g  t h e  1984 Russian River  sockeye 
salmon, Oncorhynchus nerka (Walbaum), s p o r t  f i s h e r y  t o  de te rmine  h a r v e s t  
and a n g l e r  p a r t i c i p a t i o n  i n  t h e  f i s h e r y .  Census d a t a  r e v e a l e d  
49,550 man-days of a n g l e r  e f f o r t  were expended t o  h a r v e s t  57,850 sockeye 
salmon. E a r l y  and l a t e  r u n s  c o n t r i b u t e d  35,880 and 21,970 salmon, 
r e s p e c t i v e l y ,  t o  t h e  h a r v e s t .  S p o r t  f ishermen h a r v e s t e d  32.2 p e r c e n t  of 
t h e  sockeye salmon r e t u r n  t o  t h e  upper  Russian River  d r a i n a g e  i n  1984. 
Seasonal  c a t c h  p e r  a n g l e r  hour  was 0.238 o r  4.2 h o u r s  f i s h e d  f o r  each 
salmon h a r v e s t e d .  

The i n c i d e n t a l  h a r v e s t  of rainbow t r o u t ,  SaZmo gairdneri Richardson,  
d e c l i n e d  f o r  t h e  t h i r d  c o n s e c u t i v e  y e a r  and i s  s u g g e s t i v e  of a d e c l i n i n g  
p o p u l a t i o n .  The h a r v e s t  of Dolly Varden, SaZveZinus maZma (Walbaum) , 
d e c l i n e d  f o r  t h e  second c o n s e c u t i v e  y e a r .  A conclus ion  r e g a r d i n g  t h e  
s t a t u s  of t h i s  s p e c i e s  must be d e f e r r e d  u n t i l  more d e f i n i t i v e  d a t a  a r e  
a v a i l a b l e .  The h a r v e s t s  of coho salmon, Oncorhynchus k i su tch  (Walbaum), 
p i n k  salmon, Oncorhynchus gorbuscha (Walbaum), and Arc t i c  g r a y l i n g ,  
ThyrnaZZus arcticus ( P a l l a s ) ,  approximate h i s t o r i c  c a t c h e s .  

Spawning escapements of e a r l y  and l a t e  r u n  sockeye salmon which u t i l i z e  
t h e  Upper Russian Lake d r a i n a g e  were determined by w e i r  a t  t h e  o u t l e t  of 
Lower Russian Lake. E a r l y  and l a t e  run  spawning escapements above t h e  
w e i r  were 28,910 and 92,660 salmon, r e s p e c t i v e l y .  E a r l y  run  escapement 
exceeded t h e  minimum escapement g o a l  of 9,000 f i s h  by 221.2 p e r c e n t .  
L a t e  run  escapement exceeded t h e  minimum escapement g o a l  of 30,000 by 
208.9 p e r c e n t  and w a s  50,115 f i s h  above t h e  mean h i s t o r i c a l  escapement 
of 42,545. An a d d i t i o n a l  3,000 l a t e  run  sockeye salmon spawned below 
t h e  w e i r  i n  lower Russian River .  T h i s  is  one of  t h e  lowest  escapements 
i n  t h i s  a r e a  which h a s  ranged from 220 t o  45,000 l a t e  r u n  f i s h ,  
averaging  10,644. 



Management of t h e  1984 r e c r e a t i o n a l  f i s h e r y  i s  d i s c u s s e d ,  as a r e  
escapement g o a l s  f o r  e a r l y  and l a t e  r u n s .  It i s  concluded t h a t  Upper 
Russian Lake, t h e  only  known r e a r i n g  a r e a  f o r  b o t h  e a r l y  and l a t e  r u n s ,  
i s  a t  o r  n e a r  c a r r y i n g  c a p a c i t y .  P r e s e n t  minimum escapement g o a l s  of 
9,000 e a r l y  and 30,000 l a t e  r u n  sockeye salmon a r e  a p p r o p r i a t e  and 
should be r e t a i n e d .  

Ear ly  run  Russian River  sockeye salmon a r e  h a r v e s t e d  only  by t h e  Russian 
River  s p o r t  f i s h e r y .  L a t e  run  Russian River  sockeye salmon a r e  har -
v e s t e d  commercially i n  Cook I n l e t  and by s p o r t  a n g l e r s  i n  b o t h  t h e  Kenai 
and Russian Rivers .  Data  i n d i c a t e  t h e  combined e x p l o i t a t i o n  r a t e  on 
t h i s  s t o c k  i n  some y e a r s  may be as h i g h  a s  90 p e r c e n t .  The m a j o r i t y  of 
t h e  l a t e  run c a t c h  (mean of 66.1 p e r c e n t )  i s  taken by t h e  Cook I n l e t  
commercial f i s h e r y .  It i s  concluded t h a t  when t h e  e x p l o i t a t i o n  r a t e  i n  
t h i s  f i s h e r y  exceeds 72 p e r c e n t ,  t h e  Russian River  r e c r e a t i o n a l  f i s h e r y  
wi .11  p robably  b e  c l o s e d  t o  a c h i e v e  t h e  minimum spawning escapement g o a l .  
Due t o  an extended c l o s u r e  d u r i n g  t h e  1984 commercial f i s h e r y ,  t h e  
e x p l o i t a t i o n  ra te  of Russ ian  River  f i s h  i n  t h a t  f i s h e r y  w a s  e s t i m a t e d  a t  
61.7 p e r c e n t .  A c l o s u r e  d u r i n g  t h e  l a t e  r u n  Russian River  s p o r t  f i s h e r y  
was n o t  r e q u i r e d  i n  1984. 

Analys is  of scales c o l l e c t e d  a t  Lower Russian Lake w e i r  i n d i c a t e d  
86.7 p e r c e n t  of t h e  e a r l y  run  w a s  comprised of 5-year f i s h  of age 
c l a s s  1.3. Age classes 2.3, 1.2 and 2 .2  c o n t r i b u t e d  7 . 9 ,  4.8 and 
0.6 p e r c e n t s ,  r e s p e c t i v e l y .  The c o n t r i b u t i o n  of age  c l a s s  1 .3  i s  
4.7 times t h e  h i s t o r i c a l  c o n t r i b u t i o n  (18.3 p e r c e n t ) .  Mean l e n g t h  of 
e a r l y  run f i s h  sampled w a s  588 mi l l imeters  (23.1 i n c h e s ) .  Male t o  
female s e x  r a t i o  w a s  1:0.7. The l a t e  r u n  w a s  comprised of 47.1 p e r c e n t  
age  c lass  2.2,  22.7 p e r c e n t  age c lass  1 .2 ,  15.6 p e r c e n t  age  c lass  1.3, 
14.2 p e r c e n t  age c l a s s  2 . 3  and 0.4 p e r c e n t  age c lass  3.2. H i s t o r i c a l l y ,  
age c lass  2 . 2  c o n t r i b u t e s  60.7 p e r c e n t  and age c l a s s  1 . 2 ,  13.1 p e r c e n t .  
Reasons f o r  t h e  d e p a r t u r e  of t h e  1984 e a r l y  and l a t e  r u n  r e t u r n  from t h e  
h i s t o r i c  age c lass  composi t ion i s  n o t  known. The mean l e n g t h  of l a t e  
run f i s h  sampled w a s  546 mill imeters (21.5 i n c h e s ) .  The male t o  female 
s e x  r a t i o  was 1:0.9. 

Fecundi ty  of e a r l y  and l a t e  r u n  sockeye salmon averaged 3,505 and 
2,747 eggs p e r  female,  r e s p e c t i v e l y .  Ear ly  run  f i s h  averaged 6.0 eggs 
p e r  m i l l i m e t e r  of l e n g t h  and 1,380 eggs p e r  k i logram of body weight .  
L a t e  run  salmon averaged 5 . 1  eggs p e r  m i l l i m e t e r  and 1,308 eggs p e r  
ki logram. These d a t a  are w i t h i n  t h e  ranges  of f e c u n d i t y  d a t a  p r e v i o u s l y  
r e p o r t e d  f o r  t h e s e  s t o c k s .  

C l i m a t o l o g i c a l  d a t a  were c o l l e c t e d  a t  Lower Russian Lake w e i r .  A i r  and 
water tempera tures  approximated h i s t o r i c  d a t a .  P r e c i p i t a t i o n  from 
June  7 through September 10 was 155.5 mill imeters (6.1 i n c h e s ) .  Average 
weekly d i s c h a r g e  through Russian River F a l l s  w a s  242 c u b i c  f e e t  p e r  
second. Although t h i s  i s  above t h e  h i s t o r i c a l  mean, f lows were b e s t  
d e s c r i b e d  as "moderate". Use of t h e  f i s h  p a s s  a t  Russian River  F a l l s  
w a s ,  t h e r e f o r e ,  n o t  r e q u i r e d  i n  1984. 
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BACKGROUND 

Russian R ive r  i s  a c l e a r  stream a d j a c e n t  t o  t h e  S t e r l i n g  Highway 9 .6  km 
(6  mi) w e s t  of t h e  Kenai P e n i n s u l a  community of Cooper Landing, and 
approx ima te ly  160 km (100 mi) s o u t h  of A l a s k a ’ s  l a r g e s t  c i t y ,  Anchorage. 
The stream b i s e c t s  F e d e r a l l y  managed l a n d s .  To t h e  s o u t h ,  l and  i s  
a d m i n i s t e r e d  by t h e  Kenai N a t i o n a l  W i l d l i f e  Refuge and t o  t h e  n o r t h  by 
t h e  Chugach N a t i o n a l  F o r e s t .  A p r i v a t e l y  owned f e r r y  a t  t h e  Kenai and 
Russian R ive r  conf luence  t r a n s p o r t s  a n g l e r s  t o  t h e  s o u t h  bank. I n  an 
ave rage  y e a r ,  t h i s  area (1.6 km o r  1 mi) r e c e i v e s  about  50% of a l l  
a n g l e r  e f f o r t  a s  f i she rmen  a t t e m p t  t o  i n t e r c e p t  t h e  r u n s  p r i o r  t o  t h e i r  
e n t r y  i n t o  Russian R ive r .  The remaining e f f o r t  o c c u r s  on 3.2 km ( 2  mi) 
of Russian R ive r  above t h e  conf luence  of t h e  Kenai and Russ i an  R ive r s .  
F i g u r e  1 d e p i c t s  t h e  g e n e r a l  l o c a t i o n  of Russian R ive r  and o t h e r  pe r -
t i n e n t  landmarks.  

Sockeye salmon s p o r t  f i s h i n g  o c c u r s  from a marker 548 m (600 yds )  below 
Russian R ive r  F a l l s  t o  a marker 1,646 m (1,800 yds)  below t h e  c o n f l u e n c e  
of Kenai and Russian R i v e r s ,  a d i s t a n c e  of  4.8 km ( 3  m i ) .  T h i s  a r e a  i s  
commonly known as t h e  “ f ly - f i sh ing -on ly  area” and,  from June  1 th rough  
August 20, t e r m i n a l  g e a r  i s  r e s t r i c t e d  t o  coho ( s t r e a m e r )  f l i e s  w i t h  gap 
between p o i n t  and shank no g r e a t e r  t h a n  9.5 mm (318 i n ) .  

The area between a marker below t h e  f e r r y  c r o s s i n g  and a marker  640 m 
(700 yds )  upstream on Russian River i s  c l o s e d  t o  a l l  f i s h i n g  from June  1 
through J u l y  1 4  t o  p r o v i d e  a d d i t i o n a l  p r o t e c t i o n  t o  e a r l y  r u n  sockeye 
salmon which c o n c e n t r a t e  i n  t h i s  a r e a  p r i o r  t o  c o n t i n u i n g  t h e i r  upstream 
m i g r a t i o n  ( F i g u r e  2 ) .  Sockeye salmon s p o r t  f i s h i n g  does  occur  i n  t h e  
Kenai R ive r  below t h e  “ f l y - f i s h i n g - o n l y  a r e a ”  w i t h  c o n v e n t i o n a l  t a c k l e .  
Harves t  and e f f o r t  h e r e  i s  min ima l  due t o  t h e  g l a c i a l  n a t u r e  of t h e  
Kenai R ive r .  

Lower Russian R ive r  from i t s  c o n f l u e n c e  w i t h  t h e  Kenai R i v e r  upstream 
f o r  3.2 km ( 2  mi) i s  of moderate  g r a d i e n t .  Above t h i s  p o i n t  t h e  stream 
f lows  th rough  a canyon of c o n s i d e r a b l e  g r a d i e n t  known as Russ i an  R ive r  
F a l l s .  Sockeye salmon have been delayed and /o r  t o t a l l y  blocked by t h i s  
canyon on s e v e r a l  o c c a s i o n s  due t o  a v e l o c i t y  b a r r i e r  caused by a t y p i -  
c a l l y  h i g h  water .  Documented m o r t a l i t i e s  of  b o t h  e a r l y  and l a t e  run 
sockeye salmon were a s s o c i a t e d  w i t h  t h i s  b a r r i e r  i n  1971 and 1977 
(Nelson,  1978).  I n  1979, a f i s h  p a s s  w a s  c o n s t r u c t e d  around t h e  f a l l s  
t o  e n a b l e  salmon t o  n e g o t i a t e  t h i s  segment of  Russ i an  R ive r  a t  a l l  water 
l e v e l s .  

Russ i an  R ive r  sockeye salmon r u n s  are bimodal;  i .e .  , t h e r e  are two 
d i s t i n c t  runs .  E a r l y  and l a t e  run  t o t a l  r e t u r n s  have averaged 27,879 
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River  c o n f l u e n c e  ( n o t  t o  scale2 . 



and 54,700 f i s h ,  r e s p e c t i v e l y ,  from 1963 through 1983. M i g r a t i o n a l  
t i m i n g  and e n t r y  i n t o  t h e  f i s h e r y  f o r  t h e s e  s t o c k s  have been p r e v i o u s l y  
p r e s e n t e d  (Nelson, 1976; 1977).  Res iden t  and anadromous f i s h  s p e c i e s  
p r e s e n t  i n  Russian River are p r e s e n t e d  i n  Tab le  1. 

Lower Russian Lake, 0.8 km (0.5 mi) above Russian R ive r  F a l l s ,  s u p p o r t s  
a Do l ly  Varden and rainbow t r o u t  f i s h e r y .  P h y s i c a l  c h a r a c t e r i s t i c s  of 
t h e  l a k e  have been d e s c r i b e d  (Nelson, 1979).  Sockeye salmon spawning i n  
t h i s  l a k e  i s  l i m i t e d  t o  less t h a n  500 l a t e  run  f i s h .  Obse rva t ion  
i n d i c a t e s  Lower Russian Lake i s  u t i l i z e d  by r e a r i n g  chinook and coho 
salmon. These s p e c i e s  spawn i n  upper  Russian R ive r  between Upper and 
Lower Russian Lakes. Coho salmon a l s o  spawn i n  Upper Russian Lake 
t r i b u t a r y  streams. 

Upper Russian R ive r  e n t e r s  Lower Russian Lake from t h e  s o u t h  and con-
n e c t s  Upper and Lower Russian Lakes. Nelson (1976) h a s  p r e s e n t e d  a 
d e t a i l e d  d e s c r i p t i o n  of t h i s  stream and t h e  Upper Russ i an  Lake d r a i n a g e .  
F i g u r e  3 d e p i c t s  t h e  Upper Russian Lake d r a i n a g e  and d e l i n e a t e s  t h e  
spawning a r e a s  of b o t h  e a r l y  and l a t e  r u n s .  

Management and r e s e a r c h  a s s o c i a t e d  w i t h  t h e  Russian R ive r  sockeye salmon 
s p o r t  f i s h e r y  h a s  been conducted by t h e  S p o r t  F i s h  D i v i s i o n  of  t h e  
Alaska Department of  F i s h  and G a m e  s i n c e  1962. P r i o r  i n f o r m a t i o n  
p e r t a i n i n g  t o  t h i s  f i s h e r y  h a s  been p r e s e n t e d  by L a w l e r  (1963, 1964) ,  
Engel (1965-1972) and Nelson (1973-1984). 

D e s p i t e  a r e s t r i c t i v e  s p o r t  f i s h e r y  which l i m i t s  h a r v e s t  methods and 
p r o t e c t s  salmon i n  areas where t h e y  are c o n c e n t r a t e d ,  r e c r e a t i o n a l  
demands upon t h e  Russian R ive r  sockeye salmon r e s o u r c e  h a s ,  a t  t i m e s ,  
been g r e a t e r  t han  t h e  s t o c k s  could s u s t a i n .  T h i s  i s  evidenced i n  t h a t  
t h e  Spor t  F i s h  D i v i s i o n  h a s  c l o s e d  a l l  o r  p a r t  of t h e  f i s h e r y  on 19 
d i f f e r e n t  o c c a s i o n s  s i n c e  1969 t o  i n c r e a s e  spawning escapement l e v e l s .  
Numerous emergency openings and c l o s i n g s  of t h e  Russian R ive r  sockeye 
salmon f i s h e r y  i n d i c a t e  i t  i s  t h e  most i n t e n s e l y  managed s p o r t  f i s h e r y  
i n  Alaska.  

The Russian R ive r  program i s  c u r r e n t l y  d i r e c t e d  toward "in-season" e v a l -
u a t i o n  of s t o c k  s t a t u s  t o  de t e rmine  t h e  e f f e c t s  and e f f e c t i v e n e s s  of 
c u r r e n t  r e g u l a t o r y  p r a c t i c e s .  Research a c t i v i t i e s  emphasize t h e  co l -
l e c t i o n  and e v a l u a t i o n  of l i f e  h i s t o r y  d a t a .  O b j e c t i v e s  i n c l u d e  
d e t e r m i n a t i o n  of optimum escapement g o a l s  f o r  b o t h  r u n s  and u l t i m a t e l y  
p r e d i c t i o n s  of sockeye salmon r e t u r n s  t o  Russian R ive r .  

RECOMMENDATIONS 

1. 	 Continue t h e  p r e s e n t  o b j e c t i v e s  of  t h i s  s t u d y .  

OBJECTIVES 

1. 	 To de te rmine  a d u l t  h a r v e s t  of  s p o r t  caught  e a r l y  and l a t e  
run Russian R ive r  sockeye salmon d u r i n g  June ,  J u l y  and 
August in the Russian River d r a i n a g e .  
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Table  1. 	 A l ist  of common names, s c i e n t i f i c  names and a b b r e v i a t i o n s  of 
f i s h  s p e c i e s  found i n  Russian River  dra inage .  

~~ ~ 

Common Name 	 S c e n t i f i c  Name and Author Abbrevia t ion  

Sockeye salmon Oncorhynchus nerka (Walbaum) RS 

Chinook salmon Oncorhynchus t shmy t scha  (Walbaum) KS 

Coho salmon Oncorhynchus k i su t ch  (Walbaum) ss 

Pink  salmon Oncorhynchus gorbuscha (Walbaum) PS 

D o l l y  Varden SaZveZinus maZma (Walbaum) DV 

Rainbow t r o u t  Salmo gairdneri Richardson RT 
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2. 	 To c o l l e c t  and a n a l y z e  b i o l o g i c a l  d a t a  conce rn ing  abun- 
dance and m i g r a t i o n a l  t iming  of a d u l t  sockeye salmon i n  
t h e  Russian R ive r  d r a i n a g e  from June t o  September.  

3 .  	 To de te rmine  age c l a s s  composi t ion of a d u l t  e a r l y  and 
l a t e  run Russian R ive r  sockeye salmon escapements enum-
e r a t e d  a t  Lower Russ i an  Lake w e i r  from June t o  September. 

4. 	 To de te rmine  t h e  f e c u n d i t y  of e a r l y  and l a t e  run female 
sockeye salmon and t o  de t e rmine  t h e  r e l a t i o n s h i p  between 
f i s h  l e n g t h  and mean number of eggs per sockeye salmon 
female.  

5. 	 To c o l l e c t  b a s i c  c l i m a t o l o g i c a l  d a t a  ( p r e c i p i t a t i o n ,  
w a t e r  and a i r  t e m p e r a t u r e ,  stream d i s c h a r g e )  d u r i n g  t h e  
summer a t  Lower Russ i an  Lake and t o  de t e rmine  t h e  e f f e c t  
of t h e s e  pa rame te r s  on m i g r a t i o n a l  t i m i n g  of a d u l t  e a r l y  
and l a t e  run  sockeye salmon. 

6 .  	 To e v a l u a t e  t h e  e f f e c t s  and e f f e c t i v e n e s s  of a f i s h p a s s  
a t  Russ i an  R ive r  F a l l s  whenever water v e l o c i t y  impedes 
sockeye salmon m i g r a t i o n .  

7. 	 To e v a l u a t e  c u r r e n t  r e g u l a t i o n s  gove rn ing  t h i s  s p o r t  
f i s h e r y  and t o  p r o v i d e  recommendations f o r  f u t u r e  manage- 
ment and r e s e a r c h .  

TECHNIQUES USED 

The 1984 Russian R ive r  c r e e l  census  w a s  a m o d i f i c a t i o n  of t h e  census  
method d e s c r i b e d  by Neuhold and Lu (1957).  Sampling p rocedures  and d a t a  
a n a l y s i s  were i d e n t i c a l  t o  t h o s e  o u t l i n e d  by Engel (1965, 1970 and 1972) 
and Nelson (1973, 1975).  I n  1984 t h e  Russian R ive r  F a l l s  upstream t o  
45.9 m (50 yds )  below the w e i r  w a s  opened t o  f i s h i n g  by emergency o r d e r  
d u r i n g  t h e  e a r l y  run.  The census  area w a s  expanded a c c o r d i n g l y .  

Adult  escapements  w e r e  enumerated by w e i r  a t  t h e  o u t l e t  o f  Lower Russian 
Lake. The p r e s e n t  s t r u c t u r e  b u i l t  i n  June  1975 r e p l a c e d  a n  earlier 
temporary w e i r  d e s c r i b e d  by Engel (1970) which had been employed s i n c e  
1969. Nelson (1976) h a s  p r e s e n t e d  a d e t a i l e d  d e s c r i p t i o n  of t h e  p r e s e n t  
s t r u c t u r e .  

F e c u n d i t i e s  of l a t e  run sockeye salmon w e r e  determined by random s a m -
p l i n g  a t  Lower Russian Lake w e i r .  Sampling t e c h n i q u e  and a n a l y s e s  have 
been d e s c r i b e d  (Nelson, 1981).  

S c a l e  samples t o  d e t e r m i n e  the age s t r u c t u r e  of t h e  r e s p e c t i v e  r u n s  w e r e  
c o l l e c t e d  a t  Lower Russ i an  Lake w e i r .  Age d e s i g n a t i o n  and methods t o  
de t e rmine  t h e  a d u l t  age  s t r u c t u r e  and male t o  female sex r a t i o  have been 
p r e s e n t e d  (Nelson, 1978).  
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P o t e n t i a l  egg d e p o s i t i o n  from t h e  e a r l y  r u n  spawning escapement i n  Upper 
Russian Creek was determined apply ing  c r i t e r i a  p r e v i o u s l y  d e s c r i b e d  
(Nelson, 1976).  

Water and a i r  t empera ture  a t  Lower Russian Lake w e i r  w a s  determined by 
Taylor  maximum-minimum thermometer. P r e c i p i t a t i o n  w a s  a s c e r t a i n e d  by a 
gauge of s t a n d a r d  manufacture .  Russian River  v e l o c i t y  was determined by 
Head Rod Method a s  p r e v i o u s l y  d e s c r i b e d  (Nelson, 1 9 7 7 ) .  V e l o c i t y  of 
Rondezvous Creek, t r i b u t a r y  t o  Russian River  above Russian River  F a l l s ,  
was determined i n  a l i k e  manner. 

FINDINGS 

Creel Census 

A s  n o t e d ,  Russian River  sockeye salmon r u n s  a r e  bimodal. I n  some y e a r s  
t h e  s p o r t  f i s h e r y  i s  c o n t i n u o u s ,  as t h e  l a t t e r  segment of t h e  e a r l y  run 
i s  p r e s e n t  when t h e  l a t e  run  e n t e r s  t h e  f i s h e r y .  T h i s ,  however, d i d  n o t  
occur  from 1981-1983 (Nelson, 1983) nor  i n  1984. I n  1984 t h e  e a r l y  run  
m i g r a t i o n  through t h e  f i s h e r y  w a s  complete by J u l y  10. The l a t e  run  d i d  
n o t  e n t e r  Russian River  u n t i l  J u l y  1 7 .  No creel  census was conducted 
from J u l y  11 through J u l y  16. 

The census r e v e a l e d  a n g l e r s  expended 49,550 man-days of e f f o r t  d u r i n g  
t h e  1984 sockeye salmon season  (June 9-August 20) .  E f f o r t  d i r e c t e d  
toward e a r l y  and l a t e  r u n s  w a s  e s t i m a t e d  a t  29,230 and 20,320 man-days, 
r e s p e c t i v e l y .  Angler p a r t i c i p a t i o n  i n  1984 was 67.4% g r e a t e r  than  t h e  
h i s t o r i c a l  mean a n g l e r  p a r t i c i p a t i o n  of 29,602 man-days. Under optimum 
f i s h i n g  c o n d i t i o n s ,  r e c o r d  a n g l e r  e f f o r t  would probably have occurred .  
However, a s  t h e  f low rates i n  Russian River  were "low t o  moderate'' 
d u r i n g  b o t h  r u n s ,  salmon moved r a p i d l y  through t h i s  a r e a  which reduced 
f i s h i n g  o p p o r t u n i t y .  

Based on i n t e r v i e w s  w i t h  2,843 a n g l e r s  who r e p o r t e d  h a r v e s t i n g  3,155 
sockeye salmon, t o t a l  h a r v e s t  was e s t i m a t e d  a t  57,850 f i s h .  E a r l y  and 
l a t e r  r u n s  c o n t r i b u t e d  35,880 and 21,970 salmon, r e s p e c t i v e l y ,  t o  t h i s  
h a r v e s t .  The 1984 c a t c h  i s  more than  t w i c e  t h e  mean h i s t o r i c a l  
c a t c h  (23,158) and i s  only  4,400 f i s h  below t h e  1978 r e c o r d  h a r v e s t  of 
62,250. A s  i s  a n g l e r  e f f o r t ,  c a t c h  i s  i n  p a r t  r e f l e c t i v e  of t h e  t i m e  
f i s h  a r e  a v a i l a b l e  f o r  h a r v e s t  which w a s  reduced i n  1984 due t o  t h e  
r a p i d  m i g r a t i o n  through lower Russian River .  

Mean h o u r l y  c a t c h  r a t e s  were h i g h e r  on weekdays (0.261) t h a n  on weekends 
(0.211) due t o  g r e a t e r  a n g l e r  conges t ion  on weekends which reduced i n d i -  
v i d u a l  a n g l e r  e f f i c i e n c y .  Seasonal  c a t c h  p e r  hour  w a s  0.238 which i s  
above t h e  h i s t o r i c  mean. T h i s  i n d i c a t e s  a n g l e r s  enjoyed e x c e l l e n t  
f i s h i n g  c o n d i t i o n s  d u r i n g  b o t h  e a r l y  and l a t e  runs .  Table  2 summarizes 
h i s t o r i c a l  h a r v e s t ,  e f f o r t  and c a t c h  p e r  hour  e s t i m a t e s  s i n c e  1963. 

T o t a l  weekday and weekend s t r e a m  c o u n t s  d u r i n g  t h e  1984 f i s h e r y  averaged 
217.1 and 342.3 a n g l e r s  , r e s p e c t i v e l y .  These c o u n t s  a r e  i n d i c a t i v e  of 
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crowded c o n d i t i o n s  on b o t h  weekdays and weekends. On Saturday ,  June 23, 
a t  1200 h o u r s ,  887 a n g l e r s  were enumerated i n  t h e  " f ly- f i sh ing-only  
a rea ."  Although t h i s  i s  less  t h a n  t h e  r e c o r d  1982 count of 1 ,012,  i t  i s  
s i g n i f i c a n t  i n  t h a t  536 of t h e s e  a n g l e r s  were c o n c e n t r a t e d  a t  t h e  
conf luence  of t h e  Kenai and Russian Rivers. Angler conges t ion  i n  t h i s  
a r e a  w a s  extreme d u r i n g  b o t h  e a r l y  and l a t e  run f i s h e r i e s .  

Sockeye salmon were a v a i l a b l e  t o  s p o r t  a n g l e r s  f o r  66 days i n  1984. 
Average d a i l y  a n g l e r  e f f o r t  w a s  i n  e x c e s s  of 750 man-days. Anglers  
h a r v e s t e d  an average of 876 f i s h  d a i l y .  These d a t a  a t t e s t  t o  t h e  h i g h  
d e g r e e  of i n t e r e s t  i n  t h e  f i s h e r y  and t h e  r e l a t i v e l y  h igh  e f f i c i e n c y  of 
Russian River  sockeye salmon a n g l e r s  who h a r v e s t e d  1.2 sockeye salmon 
f o r  each man-day of e f f o r t  expended. 

Anglers  f i s h e d  an average of 4.8 h o u r s  p e r  day on weekdays and 4.7 h o u r s  
on weekends (Table  3) .  Nelson (1983) sugges ted  t h e  time t h e  average  
a n g l e r  s p e n t  on t h e  stream w a s  r e l a t e d  t o  run s t r e n g t h .  When salmon 
were numerous a n g l e r s  f i s h e d  a lesser number of hours  than  when t h e r e  
were few f i s h  a v a i l a b l e  t o  h a r v e s t .  Data  from 6 y e a r s  suppor ted  t h i s  
o b s e r v a t i o n .  The 1984 e a r l y  and l a t e  r u n s  were above average .  Anglers  
s p e n t  an above average  l e n g t h  of t i m e  on t h e  stream d u r i n g  weekdays and 
t h e i r  f i s h i n g  day on weekends w a s  o n l y  0 .1  hours  less t h a n  t h e  h i s -
t o r i c a l  mean. The o b s e r v a t i o n  t h a t  a n g l e r s  f i s h  fewer  h o u r s  when salmon 
are  numerous , t h e r e f o r e , appears  v a l i d  as a g e n e r a l i z a t i o n , b u t  excep-
t i o n s  do occur  as i s  evidenced by 1984 d a t a .  

S t r e a m  c o u n t s  r e v e a l e d  65.4 and 82.6% of a n g l e r s  f i s h e d  t h e  conf luence  
of t h e  Kenai and Russian R i v e r s  d u r i n g  t h e  e a r l y  and l a t e  r u n ,  respec-
t i v e l y .  Russian River  f lows  w e r e  moderate d u r i n g  t h e  e a r l y  run  and w a t e r  
l e v e l s  cont inued  t o  d e c r e a s e  d u r i n g  t h e  l a t e  run.  There was, t h e r e f o r e ,  
l i m i t e d  "holding water" a v a i l a b l e  i n  Russian River  and b o t h  r u n s  
migra ted  r a p i d l y  through t h i s  s e c t i o n  of stream. Anglers ,  t h e r e f o r e ,  
emphasized t h e  conf luence  of t h e  Kenai and Russian R i v e r s  d u r i n g  t h e  
1984 season  as f i s h  tended t o  c o n c e n t r a t e  and "hold" f o r  a p e r i o d  of 
t i m e  i n  t h i s  a r e a .  

Anglers  h a r v e s t e d  55.4% of t h e  e a r l y  r u n  s t o c k  which r e t u r n e d  t o  Russian 
R ive r  and 19.2% of t h e  l a t e .  The  e a r l y  r u n  e x p l o i t a t i o n  ra te  i s  one of  
t h e  h i g h e s t  recorded .  This  is  a t t r i b u t e d  t o  t h e  opening of t h e  
"sanctuary" and " F a l l s  area." The "sanctuary" w a s  opened on June 19 
which i s  t h e  e a r l i e s t  d a t e  f i s h i n g  h a s  been p e r m i t t e d  i n  t h i s  area. 
T h i s  is  t h e  f i r s t  t i m e  s i n c e  t h e  i n c e p t i o n  of t h i s  p r o j e c t  i n  1963 t h a t  
sockeye salmon f i s h i n g  h a s  been allowed in and above Russian River  
F a l l s .  Opening of a d d i t i o n a l  areas are ,  t h e r e f o r e ,  r e s p o n s i b l e  f o r  t h e  
h i g h  e a r l y  run  e x p l o i t a t i o n  rate. The l a t e  r u n  e x p l o i t a t i o n  r a t e  i s  
r e l a t i v e l y  low c o n s i d e r i n g  t h e  number of f i s h  a v a i l a b l e  f o r  h a r v e s t .  A s  
no ted  above, t h e  m i g r a t i o n  of t h i s  s t o c k  through Russian River was 
e x c e p t i o n a l l y  rap id- - l imi t ing  a n g l e r  o p p o r t u n i t y .  

Nelson (1982) i n d i c a t e d  a n g l e r  e f f o r t  would b e  d i r e c t e d  toward t h e  more 
numerous s t o c k  r a t h e r  t h a n  toward t h e  e a r l y  o r  l a t e  r u n  p e r  se. T h i s  
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was n o t  t r u e  i n  1984. T o t a l  e a r l y  and l a t e  run  r e t u r n  t o  Russian River  
was 64,790 and 114,630 salmon, r e s p e c t i v e l y .  The e a r l y  run  provided 
59.0% of t h e  f i s h i n g  o p p o r t u n i t y  and t h e  l a t e  run  41.0% (Table  4 ) .  
Although t h e  reasons  f o r  a n g l e r s  c o n c e n t r a t i n g  on t h e  e a r l y  a s  opposed 
t o  t h e  l a t e  r u n  are n o t  d e f i n i t e l y  known, i t  i s  probable  t h a t  t h e  
p u b l i c i t y  r e c e i v e d  by t h e  e a r l y  run was a c o n t r i b u t i n g  f a c t o r .  Numerous 
news r e l e a s e s  r e g a r d i n g  t h e  opening of t h e  "sanctuary" and " F a l l s  area ' '  
undoubtably a t t r a c t e d  a n g l e r s  t o  Russian River  t o  p a r t i c i p a t e  i n  t h e s e  
s p e c i a l  openings.  P u b l i c i t y  r e g a r d i n g  t h e  l a t e  run r e t u r n  was less 
e x t e n s i v e .  

I )  

I n  1977 t h e  D i v i s i o n  of S p o r t  F i s h  i n i t i a t e d  a Sta tewide  Harvest  Survey. 
It i s  from t h i s  survey t h a t  h a r v e s t  e s t i m a t e s  f o r  s p e c i e s  o t h e r  than  
sockeye salmon a r e  d e r i v e d  f o r  Russian River  (Nelson, 1982).  Although 
h a r v e s t  e s t i m a t e s  f o r  t h e s e  s p e c i e s  are n o t  inc luded  a s  an o b j e c t i v e  of 
t h e  Russian River  s t u d y ,  t h e  r e s u l t s  of t h e  survey a s  t h e y  r e l a t e  t o  
Russian River  a r e  summarized i n  Table  5 t o  m a i n t a i n  t h e  c o n t i n u i t y  of 
t h e  D i v i s i o n  of Spor t  F i s h ' s  . r e s e a r c h  and management e f f o r t s  on t h i s  
popular  Alaskan s t ream. 

Both t h e  1983 rainbow t r o u t  and Dolly Varden h a r v e s t  were t h e  lowest  
recorded .  The coho salmon h a r v e s t  of 1,490 compares f a v o r a b l y  w i t h  t h e  
h i s t o r i c  mean. The p ink  salmon h a r v e s t  of 52 i s  above t h e  p r e v i o u s l y  
r e p o r t e d  h a r v e s t  f o r  t h i s  s p e c i e s  d u r i n g  "odd" y e a r s  but  w e l l  below t h e  
1977-1982 mean of 568. Ten A r c t i c  g r a y l i n g  were r e p o r t e d  caught  i n  
1983. I n  1984 a F i s h  and G a m e  employee caught  and r e l e a s e d  an A r c t i c  
g r a y l i n g  i n  lower Russian River .  T h i s  i s  t h e  f i r s t  confirmed obser-
v a t i o n  of t h i s  s p e c i e s  i n  Russian River .  P r i o r  o b s e r v a t i o n  had r e v e a l e d  
t h a t  t h e s e  f i s h  were caught  on ly  a t  t h e  conf luence .  

Nelson (1983) reviewed t h e  Russian River  rainbow t r o u t  f i s h e r y  from t h e  
l a t e  1930's  t o  p r e s e n t .  A v a i l a b l e  i n f o r m a t i o n  from F e d e r a l  r e c o r d s  
i n d i c a t e d  t h a t  as e a r l y  a s  1940 t h e  p o p u l a t i o n  was beginning  t o  d e c l i n e .  
Under S t a t e  management s e v e r a l  r e s t r i c t i v e  r e g u l a t o r y  a c t i o n s  were 
promulgated i n  an e f f o r t  t o  r e s t o r e  t h e  p o p u l a t i o n  t o  former l e v e l s .  
There i s  no i n f o r m a t i o n  r e g a r d i n g  t h i s  stream's rainbow t r o u t  f i s h e r y  
from t h e  e a r l y  1940's  u n t i l  t h e  i n i t i a t i o n  of t h e  S ta tewide  Harvest  
Survey i n  1 9 7 7 .  

The Harvest  Survey r e v e a l e d  t h e  c a t c h  of t h i s  s p e c i e s  i n c r e a s e d  from 
1977 through 1979 and t h e n  began t o  d e c l i n e .  A h a r v e s t  of on ly  462 f i s h  
i n  1983 r e p r e s e n t s  t h e  f o u r t h  y e a r  of decreased  c a t c h e s .  Angler p r e f e r -  
ence ,  w a t e r  l e v e l s ,  a v a i l a b i l i t y  of sockeye salmon, e t c . ,  undoubtably 
i n f l u e n c e  t h e  numbers of rainbow t r o u t  h a r v e s t e d .  However, 4 y e a r s  of 
d e c l i n i n g  c a t c h e s  s t r o n g l y  sugges t  a d e c l i n i n g  p o p u l a t i o n .  I n  1983 t h e  
Alaska Board of F i s h e r i e s  recognized  t h e  p o s s i b l e  d e c l i n e  e x h i b i t e d  by 
t h i s  s p e c i e s  i n  Russian River .  To provide  a d d i t i o n a l  p r o t e c t i o n  t o  
t h e s e  f i s h ,  t h a t  area from t h e  conf luence  of t h e  Kenai and Russian 
Rivers upstream t o  Lower Russian Lake and t h e  stream between Upper and 
Lower Russian Lake w a s  d e s i g n a t e d  a "hook-and-release" area f o r  rainbow 
t r o u t .  R e t e n t i o n  of t h i s  s p e c i e s  d u r i n g  1984 w a s  p r o h i b i t e d .  
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Dolly Varden i n  Russian River  a r e  second i n  abundance only  t o  sockeye 
salmon. The 1983 h a r v e s t  of 587 i s  w e l l  below t h e  mean h i s t o r i c a l  c a t c h  
of 2,352 and i s  t h e  second c o n s e c u t i v e  y e a r  of d e c l i n i n g  c a t c h e s .  A s  
w i t h  rainbow t r o u t ,  v a r i a b l e s  o t h e r  t h a n  p o p u l a t i o n  s i z e  undoubtably 
a f f e c t  t h e  magnitude of t h e  c a t c h .  

A conclus ion  r e g a r d i n g  t h e  Russian R i v e r ' s  Dolly Varden p o p u l a t i o n  must,  
t h e r e f o r e ,  b e  d e f e r r e d  u n t i l  more d e f i n i t i v e  d a t a  become a v a i l a b l e .  

Escapement 

The weir a t  t h e  o u t l e t  of Lower Russian Lake was o p e r a t i o n a l  June  8. 
The f i r s t  e a r l y  run  sockeye salmon w a s  passed on June 9 ,  8 days p r i o r  t o  
t h e  mean h i s t o r i c  (1960-1983) a r r i v a l  of June  1 7 .  F i f t y  p e r c e n t  of t h e  
e a r l y  run was enumerated by June 25. Passage of t h i s  run w a s  complete 
by J u l y  16 (Table  6 ) .  

E a r l y  run  spawning escapement was 28,910 f i s h .  T h i s  i s  t h e  n i n t h  
c o n s e c u t i v e  y e a r  t h e  e a r l y  r u n  minimum spawning escapement g o a l  of 9,000 
h a s  been exceeded (Table  7 ) .  T o t a l  e a r l y  run  r e t u r n  ( h a r v e s t  p l u s  
escapement) w a s  64,790. 

L a t e  run f i s h  began t o  p a s s  t h e  weir  on J u l y  1 7 ,  2 days e a r l i e r  than  
t h e i r  average  annual  a r r i v a l  d a t e .  F i f t y  p e r c e n t  of t h e  spawning 
escapement had passed t h e  s t r u c t u r e  by August 4. L a t e  r u n  m i g r a t i o n  w a s  
complete when t h e  w e i r  w a s  removed on September 9. 

Escapement of l a t e  run  f i s h  t o  t h e  Upper Russian Lake d r a i n a g e  w a s  
92,660. T h i s  is  t h e  h i g h e s t  escapement t o  p a s s  t h e  w e i r  s i n c e  escape-
ment enumeration began i n  1963. An a d d i t i o n a l  3,000 l a t e  run  f i s h  
spawned below Russian River  F a l l s .  T o t a l  l a t e  run  spawning escapement 
w a s  95,660, o r  78.0% above t h e  h i s t o r i c  mean t o t a l  escapement of 53,743. 

T o t a l  l a t e  r u n  r e t u r n  ( h a r v e s t  and t o t a l  escapement) w a s  117,630. T h i s  
c l o s e l y  approximates  t h e  r e c o r d  1980 t o t a l  r e t u r n  of 120,690 and exceeds 
t h e  h i s t o r i c  mean r e t u r n  of 68,506 by 71.7% (Table  8 ) .  

Chinook salmon escapement through t h e  w e i r  w a s  270 i n  1984. An addi-
t i o n a l  120 chinook salmon spawned i n  lower Russian River .  The t o t a l  
spawning escapement of 390 i s ,  t h e r e f o r e ,  161 f i s h  above t h e  h i s t o r i c  
mean escapement (229) f o r  t h i s  s p e c i e s .  Coho salmon escapement was 
4,000 which i s  one of t h e  h i g h e s t  escapements recorded .  Russian River  
chinook and coho salmon escapements are summarized i n  Table  9. 

R e l a t i o n s h i p  of J a c k s  t o  Adul t s  

J a c k  ( p r e c o c i a l  male) sockeye salmon a r e  g e n e r a l l y  n o t  a s s o c i a t e d  w i t h  
t h e  e a r l y  run.  P r i o r  t o  1983, j a c k s  were observed d u r i n g  o n l y  5 of 
1 2  y e a r s  and t h e n  n o t  i n  l a r g e  numbers (Nelson, 1982).  I n  1983 and 
1984, 98 and 10 j a c k s ,  r e s p e c t i v e l y ,  w e r e  passed d u r i n g  t h e  e a r l y  run 
m i g r a t i o n .  J a c k s  are more numerous d u r i n g  t h e  l a t e  run  and comprise 0.2 
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Tab le  6 ( c o n t . ) .  	 A r r i v a l  d a t e ,  d a t e  f i f t y  p e r c e n t  of t h e  escapement had passed Russian River 
w e i r l c o u n t i n g  tower and t e r m i n a t i o n  d a t e  of e a r l y  and l a t e  Russ i an  R ive r  
sockeye  salmon r u n s ,  1960-1984". 

E a r l y  Run Late Run 
A r r i v a l  a t  Weir/ Date 50% Date Run A r r i v a l  a t  Weir/ Date 50% Date Run 

Year Counting Tower Passed  Ended Counting Tower Passed Ended** 

1969-1 983 
Mean*** June 15 J u l y  1 J u l y  20 J u l y  19 Aug. 2 Sep t .  1 

1984 June 9 June  25 J u l y  16 J u l y  17 Aug. 4 Sep t .  9 

* Data from 1971 and 1977 d e l e t e d  due  t o  a v e l o c i t y  b a r r i e r  a t  Russian R ive r  F a l l s  which 
r e s u l t e d  i n  a t y p i c a l  m i g r a t i o n a l  t i m i n g .  

** Date run ended o r  escapement enumera t ion  d i s c o n t i n u e d  f o r  t h e  season.  
*** Years of w e i r  o p e r a t i o n .  



Tab le  7 .  Russian River  sockeye salmon escapement and h a r v e s t  r a t e s  f o r  
e a r l y  and l a t e  r u n s ,  1963-1984. 

P e r c e n t a g e  of Run Caught 
Escapement* by t h e  S p o r t  F i s h e r y  

Year E a r l y  Run Late Run T o t a l  E a r l y  Run L a t e  Run T o t a l  

1963 14,380 51,120 65 ,500 20.3 2.0 7 . 2  
1964 12,700 46,930 59,630 21.8 5.0 9.6 
1965 21,710 21,820 43,530 31.8 9.0 21.6 
1966 16,660 34,430 51,090 47.3 17.5 30.3 
1967 13,710 49,480 63,190 34.6 10.3 17.0 
1968 9,200 48,880 58,080 42.9 10.6 18.0 
1969 5,000 28 ,920 33,920 54.0 3. a 1 7 . 1  
1970 5,450 28 ,200 33,650 51.3 2 . 1  15.9 
1 9 7 1  2 ,650 54,430 57,080 51.5 16.4 19.2 
1972 9,270 79,000 88,270 35.2 16.8 19.3 
1973 13,120 24,970 38,090 33.9 26.3 29.1 
1974 13,150 24 ,650 37,800 32.9 25.6 28.3 
1975 5,640 31,970 37,610 19.9 20.8 20.7 
1976 14,700 31,950 46,650 18.7 30.0 26.8 
1977 16,070 21,410 37,480 55.9 56.2 56.1 
1978 34,150 34 ,230 68,380 52.5 41.7, 47.7 
1979 19,700 87 ,920 107,620 29.9 23.4 2 4 . 7  
1980 28 ,670 83,980 112,650 4 8 . 7  2 9 . 7  35.0 
1981 2 1  ,140 44 ,530 65,670 33.6 34.7 34.4 
1982 56 ,080 30,630 86,710 38.1 25.2 34.1 
1983 21,200 34,000 55 ,200 28.3 32.0 30.6 

Mean 16,874 42 ,545 59,419 37.3 20.9 25.8 

1984 28,910 92,660 121,570 55.4 19.2 32.2 

* 	 Escapement p a s t  w e i r .  Commercial h a r v e s t  and f i s h  spawning 
downstream from Russian R ive r  w e i r  are d e l e t e d .  
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Table 9. Estimated coho and chinook salmon spawning escapements in 
Russian River drainage, 1953-1984. 

WeirlCounting Tower Lower River 

Escapements Escapement* Total Escapement 


Year Chinook Coho Chinook Chinook Coho 


1953 85"" 
1954 87** 
1955 42** 
i956 40** 
1957 44** 
1958 98** 

1966 182 
1967 126 
1968 56 63 119 
1969 119 70 31 150 70 
1970 240 957 125 365 957 
1 9 7 1  2 1  839 149 170 839 
1972 172 666 108 280 666 
1973 243 200 104 34 7 200 
1 9 7 4  1 2 4  1,508 59 183 1,508 
1975 102 4,000 32 134 4,000 
1976 145 1,791 155 300 1 , 7 9 1  
1977 37 1,884 145 182 1,884 
1978 253 1,570 165 418 1,570 
1979 280 2,400 82 36 2 2,400 
1980 185 3,189 65 250 3,189 
1981 30 4,679 91  121 4,679 
1982 68 2,291 35 103 2 ,291 
1983 52 475 130 182 475 

Mean 133 1,768 93 229 1,768 

1984 270 4,000 120 390 4,000 

* Coho salmon do not spawn in lower Russian River. 
** U.S. Fish and Wildlife Service data. 
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t o  8.8% of t h e  t o t a l  l a t e  run  escapement.  I n  1984, 3,450 j a c k s  were 
enumerated compris ing 3.0% of  t h e  t o t a l  l a t e  run escapement t o  Upper 
Russian Lake d r a i n a g e  (Table  10).  

Nelson (1977) sugges t ed  a r e l a t i o n s h i p  may e x i s t  between numbers of 
j a c k s  i n  t h e  l a t e  run  and t h e  magnitude of t h e  l a t e  run  r e t u r n  t o  
Russian R ive r  t h e  succeed ing  y e a r .  The a u t h o r  (Nelson,  1982) concluded 
a r e l a t i v e l y  s m a l l  j a c k  r e t u r n  i n  a given y e a r  may be  i n d i c a t i v e  of a 
less  than  ave rage  r e t u r n  t h e  f o l l o w i n g  y e a r  and t h a t  t h e  conve r se  may 
a l s o  be t r u e .  H i s t o r i c a l  d a t a  i n d i c a t e  t h i s  p r e m i s e  w a s  t r u e  a s  a 
g e n e r a l i z a t i o n  b u t  t h a t  e x c e p t i o n s  do o c c u r .  

J ack  escapements i n  1981 and 1982 were b o t h  above ave rage .  The a d u l t  
r e t u r n s  t o  Russian R ive r  i n  1982 and 1983 were below ave rage .  These 
d a t a  i n v a l i d a t e d  t h e  p r e v i o u s l y  c o r r e c t  premise t h a t  numbers of j a c k s  i n  
t h e  p reced ing  y e a r  are an annua l  i n d i c a t o r  of run s t r e n g t h  t o  Russian 
R ive r .  However, t h e  premise remains v a l i d  when Russian R i v e r ' s  con-
t r i b u t i o n  t o  t h e  Cook I n l e t  commercial f i s h e r y  i s  c o n s i d e r e d .  

The number of f i s h i n g  p e r i o d s  a l l o c a t e d  t o  t h e  Cook I n l e t . c o m m e r c i a 1  
f i s h e r y  i s  dependent on t o t a l  numbers of sockeye salmon r e t u r n i n g  t o  
upper  Cook I n l e t .  I n  1982 and 1983 a d d i t i o n a l  f i s h i n g  t i m e  w a s  pe r -
m i t t e d  because  t h e  r e t u r n  t o  t h e  a r e a  w a s  h i g h .  The commercial h a r v e s t  
of Russian R ive r  f i s h  w a s ,  t h e r e f o r e ,  above ave rage  l e a v i n g  few f i s h  t o  
r e t u r n  t o  t h e i r  n a t a l  stream. During y e a r s  of low sockeye salmon 
r e t u r n s  t o  upper  Cook I n l e t ,  commercial f i s h i n g  t i m e  i s  reduced.  T h i s  
may r e s u l t  i n  a r e l a t i v e l y  low commercial h a r v e s t  of Russ i an  R ive r  f i s h  
and c o r r e s p o n d i n g l y  an above a v e r a g e  r e t u r n  t o  Russian R i v e r .  J a c k s  a r e  
n o t  a f f e c t e d  by t h e  commercial f i s h e r y  as t h e y  p a s s  th rough  t h e  g i l l  
n e t s  des igned  t o  c a p t u r e  l a r g e r  a d u l t s  (Nelson, 1982).  

T o t a l  p r o d u c t i o n  (commercial h a r v e s t  p l u s  t o t a l  r e t u r n  t o  Russian R i v e r )  
i n  1982 and 1983 w a s  above ave rage .  The p reced ing  y e a r ' s  j a c k  escape-  
ments were a l s o  above ave rage .  The 1983 j a c k  escapement of 4,360 f i s h  
was t h e  h i g h e s t  r eco rded .  T o t a l  p r o d u c t i o n  i n  1984 w a s  above t h e  
h i s t o r i c a l  mean. Data t o  d a t e ,  t h e r e f o r e ,  i n d i c a t e  t h a t  t h e  j a c k  
escapement t h e  p r e c e d i n g  y e a r  i s  an annua l  i n d i c a t o r  of t o t a l  Russian 
R i v e r  (commercial  h a r v e s t  p l u s  Russian R ive r  r e t u r n )  p r o d u c t i o n .  It i s  
n o t  always a d e f i n i t i v e  i n d i c a t o r  of t h e  r e t u r n  t o  Russian R ive r  as t h e  
p e r c e n t  of t h e  run  h a r v e s t e d  commercially i s  s u b j e c t  t o  annua l  
v a r i a t i o n .  

Tab le  11 compares t h e  m i g r a t i o n a l  t i m i n g  of  l a t e  r u n  a d u l t s  t o  j a c k s .  
F i f t y  p e r c e n t  of t h e  a d u l t  escapement h i s t o r i c a l l y  p a s s e s  t h e  w e i r  by 
August 2 ,  w h i l e  50% of t h e  j a c k  escapement i s  n o t  enumerated u n t i l  
August 15,  13  days l a t e r  than  t h e  a d u l t s .  I n  1984 t h e  t iming  d i s p a r i t y  
w a s  7 days.  

T h i s  t iming  d i f f e r e n t i a l  may be  a g e n e t i c  t r a i t ,  r e l a t e d  t o  environ-
men ta l  pa rame te r s  o r  a combinat ion t h e r e o f  (Nelson, 1976) .  The a u t h o r  
i n d i c a t e d  water  v e l o c i t i e s  through Russ i an  R ive r  F a l l s  u s u a l l y  d e c r e a s e  
d u r i n g  t h e  l a t t e r  p a r t  of  t h e  l a t e  run  m i g r a t i o n  and may f a c i l i t a t e  t h e  
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Tab le  10. Late run  Russian R ive r  sockeye salmon h a r v e s t ,  escapement and 
r e t u r n i n g  j a c k s ,  1969-1984. 

Tot  a 1  Number Per c e n t  o€ 
Year Escapement Harves t  Return* of J a c k s  T o t a l  Return 

1969 28 920 1,150 30,070 352 1.2 
1970 28,200 600 28,800 2,542 8.8 
1971 54,430 10,730 65 160"" 1,429 2.2 
1972 79,000 16,050 95,050 160 0.2 
1973 24,970 8,930 33,900 332 1.0 
1974 24 ,650 8,500 33,150 1,008 3.0 
1975 31,970 8,390 40 ,360 1,788 4.4 
1976 31,950 13,700 45,650 1,204 2.6 
1977 21,410 27,440 48,850 537 1.1 
1978 34 ,230 24 ,530 58,760 2,874 4.9 
1979 87,920 26,830 114,750 1,476 1 . 3  
1980 83,980 33,490 117,470 1,533 1.3 
1981 44 ,530 23,720 68,250 2,634 3.9 
1982 30 ,630 10,320 40 ,950 1,777 4.3 
1983 34,000 16,000 50,000 4 360 8.7 

Mean 42,719 15,359 58,078 1,600 3.3 

1984 92,660 21,970 114,630 3,450 3.0 

* 	 Excludes commercial h a r v e s t  and l a t e  run  sockeye salmon which 
spawn below Russian R ive r  F a l l s .  ** 	 Excludes an e s t i m a t e d  10,000 l a t e  run sockeye salmon which p e r i s h e d  
below Russ i an  R ive r  F a l l s  due  t o  a v e l o c i t y  b a r r i e r ,  
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Tab le  11. M i g r a t i o n a l  t iming  of t h e  l a t e  run Russian R ive r  sockeye 
salmon j a c k  escapement compared t o  t h e  m i g r a t i o n a l  t i m i n g  
o f  t h e  a d u l t  escapement,  1970-1984*. 

Timing 
J a c k  Date 50% Adult  Date 50% D i f f e r e n t i a l  

Year Escapement Passed Weir Escapement** Passed Weir (Days) 

1 9 7 0  2 , 5 4 2  Aug. 10 2 5 ,6 5 8  Aug. 7 3 
1 9 7 2  160 hug. 10 7 8 , 8 4 0  Aug. 4 6 
1 9 7 3  3 3 2  Aug. 6 24,6 3 8  J u l y  31 6 
1 9 7 4  1,008 Aug. 1 2  2 3,6 4 2  Aug. 6 6 
1 9 7 5  1,788 Aug. 16 30 ,182  Aug. 5 11 
1 9 7 6  1,204  Aug. 18 30,746  Aug. 2 1 6  
1 9 7 8  2 , 8 7 4  Aug. 18 3 1 , 3 5 6  Aug. 2 16 
1 9 7 9  1 , 4 7 6  Aug. 15 8 6 , 4 4 4  J u l y  29 17 
1 9 8 0  1,533 Aug. 1 9  8 2 , 4 4 7  J u l y  30 20  
1 9 8 1  2 , 6 3 4  Aug. 22  4 1 , 8 9 6  J u l y  2 8  25  
1 9 8 2  1 , 7 7 7  Aug. 19  2 8 , 8 5 3  Aug. 4 1 5  
1 9 8 3  4 ,3 6 0  Aug. 1 6  2 9 , 6 4 0  Aug. 5 11 

Mean 1 , 8 0 7  Aug. 15 4 2 , 8 6 2  Aug. 2 13 

1984  3 , 4 5 0  Aug. 11 8 9,210  Aug. 4 7 

* 	 Data from 1 9 7 1  and 1977  d e l e t e d  due t o  a v e l o c i t y  b a r r i e r  a t  
Russian R ive r  F a l l s  which r e s u l t e d  i n  a t y p i c a l  m i g r a t i o n a l  t iming .  

** Escapement p a s t  t h e  w e i r  on ly .  Sockeye salmon spawning below 
Russ i an  R ive r  F a l l s  are n o t  cons ide red .  
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movement of smaller j a c k s  through t h e  f a l l s .  Larger  a d u l t s  may be  more 
r e a d i l y  capable  of n e g o t i a t i n g  t h e  f a l l s  a t  g r e a t e r  v e l o c i t i e s  and, 
t h e r e f o r e ,  a r r i v e  e a r l i e r  a t  t h e  w e i r .  Russian River was a t y p i c a l l y  
high i n  1980 and 1981 which may account f o r  t h e  above average t iming 
d i f f e r e n t i a l  i n  those years .  Water v e l o c i t i e s  were no t  excess ive  from 
1982 through 1984. The t iming d i f f e r e n t i a l  of 15 days i n  1982 approx- 
imated t h e  mean, whi le  t h e  11- and 7-day d i f f e r e n t i a l  i n  1983 and 1984, 
r e s p e c t i v e l y ,  i s  what might be expected cons ider ing  t h e  reduced 
v e l o c i t y .  

Migra t iona l  Rates i n  t h e  Kenai River 

Migra t iona l  r a t e s  of Russian River  s tocks  wi th in  t h e  Kenai River  are 
l i m i t e d  t o  i s o l a t e d  tagging s t u d i e s  and a comparison of sonar  counts  t o  
escapements enumerated a t  Russian River wei r .  Tagging s t u d i e s  have been 
reviewed (Nelson, ,1977). 

A sonar  counter  i s  loca ted  1.6 km (1 mi) below t h e  Kenai River  Bridge i n  
Soldotna.  This  enumeration device  i s  operated by t h e  Commercial F i sh  
Div is ion  of t h e  Alaska Department of F i sh  and Game .  I t s  primary func-
t i o n  i s  t o  a s c e r t a i n  t h e  spawning escapement of l a t e  run Kenai River 
sockeye salmon, but  i t  w a s  employed i n  1978, 1979 and 1981 t o  determine 
t h e  magnitude of t h e  e a r l y  run Kenai River sockeye salmon r e t u r n .  
Avai lab le  d a t a  i n d i c a t e  t h i s  s tock  i s  of Russian River  o r i g i n .  Compar-
i n g  sonar  counts  t o  w e i r  escapement d a t a ,  Nelson (1982) concluded e a r l y  
run Russian River f i s h  migrated 3.2 km (2 mi) t o  5 .1  km (3.2 mi) per  
day. 

Late  run sockeye salmon sonar  counts  i n  t h e  Kenai River ,  Russian River 
l a t e  run escapements and t r a v e l  t i m e  between sonar  counter  and Russian 
River  w e i r  a r e  presented  i n  Table 1 2 .  Elapsed t i m e  between t h e s e  two 
p o i n t s  from 1969-1983 ranged from 10 t o  34 days,  averaging 14.9. 
E l imina t ing  t h e  1969 and 1974 extremes, which appear t o  be a t y p i c a l ,  
decreases  t h i s  range t o  between 10 and 18 days. The l a t e  run migra-
t i o n a l  r a t e  would, t h e r e f o r e ,  be 5.2 km (3.2 mi) t o  9.3 km (5.8 m i )  per  
day. It requi red  15 days f o r  l a te  run f i s h  i n  1984 t o  t r a v e r s e  t h e  
93.5 km (58 mi) between sonar  s i t e  and w e i r  o r  6.2 km (3.8 m i )  per  day. 
I n  most y e a r s  l a t e  run f i s h ,  t h e r e f o r e ,  migra te  more r a p i d l y  through t h e  
Kenai River  than  do e a r l y  run f i s h .  Reasons f o r  t h e s e  d i f f e r i n g  migra- 
t i o n a l  rates a r e  not  known. 

In  1984 t h e  Commercial F i sh  Div is ion  tagged l a t e  run sockeye salmon a t  
t h e  Kenai River  sonar  s i t e  t o  determine t r a v e l  t i m e s  and spawner d i s t r i -
bu t ion .  Twenty percent  (19) of t h e  recovered t a g s  were from Russian 
River  w e i r .  Trave l  times ranged from 10 t o  37 days,  averaging 20. That 
t h e  t r a v e l  t i m e  as determined from t h e  t a g  and recovery program w a s  
g r e a t e r  than t h e  t r a v e l  t i m e  determined by comparing sonar  t o  w e i r  
counts  i s  t o  be expected. Tagging undoubtably placed a d d i t i o n a l  s t r e s s  
on t h e s e  f i s h  and reduced t h e i r  mig ra t iona l  rate. 

A comparison of sonar  data t o  t o t a l  l a t e  run Russian River  r e t u r n  
(harves t  p l u s  escapement) provides  an e s t ima te  of Russian R i v e r ' s  
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Table  12 .  Kenai River  sockeye salmon s o n a r  c o u n t s  compared t o  Russian 
River  l a t e  run  sockeye salmon escapements and p e r i o d  of 
t r a v e l  between s o n a r  s i te  and Russian River  weir,  

Sonar Date 50% 
Year Count Passed 

1968 88 ,000 J u l y  19 
1969 53,000 June  30 
1970 73,000 J u l y  25 
1972 318,000 J u l y  24 
1973 367 ,000 J u l y  22 
1974 161,000 J u l y  17 
1975 142,000 J u l y  24 
1976 380 ,000 J u l y  20 
1978 398,900 J u l y  18 
1979 285 ,020 J u l y  19 
1980 464 ,040 J u l y  19 
1981 407,640 J u l y  14 
1982 619,830 J u l y  2 1  
1983 630 ,340 J u l y  19 

Mean 313,412 J u l y  19 

1984 344 ,570 J u l y  21 

* 

Russian River  

Escapement ** 


48 ,800 
28,920 
28 ,200 
79,000 
24,970 
24 ,650 
31,970 
31,950 
34,230 
87 ,920 
83,980 
44 ,530 
30 ,630 
34 ,000 

43 ,839 

92,660 

Date 50% 

Passed 


J u l y  30 
Aug. 2 
Aug. 6 
Aug. 4 
J u l y  31 
Aug. 6 
Aug. 5 
Aug. 2 
J u l y  30 
J u l y  29 
J u l y  30 
J u l y  28 
Aug. 4 
Aug. 6 

Aug. 2 

Aug. 4 

1968-1984*. 

Sonar t o  

Weir (Days) 


11 
34 
13 
12 
10 
23 
13 
13 
12 
10 
11 
14 
15 
18 

14.9 

15 

Data from 1971 and 1977 d e l e t e d  due t o  a v e l o c i t y  b a r r i e r  a t  
Russian River  F a l l s  which r e s u l t e d  i n  a t y p i c a l  m i g r a t i o n a l  t iming .  

** Escapement p a s t  t h e  w e i r  on ly .  Sockeye salmon spawning below 
Russian River F a l l s  are n o t  cons idered .  
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c o n t r i b u t i o n  t o  t h e  Kenai River  sockeye salmon escapement. T h i s  c o n t r i -  
b u t i o n  h i s t o r i c a l l y  ranges  from 9.3 t o  66.8%. I n  1984, Russian River  
accounted f o r  34.1% of t h e  l a te  run  Kenai River  sockeye salmon escape- 
ment (Table  1 3 ) .  Spawner d i s t r i b u t i o n  i n  1984, t h e r e f o r e ,  approximated 
t h e  1979 p a r e n t  y e a r  spawner d i s t r i b u t i o n  when t h e  Russian River  
r e c e i v e d  41.6% of t h e  f i s h  t h a t  r e t u r n e d  t o  t h e  Kenai River  dra inage .  

Russian River  F a l l s  and F i s h  P a s s  

The f i s h  p a s s  a t  Russian River  F a l l s  was c o n s t r u c t e d  d u r i n g  t h e  w i n t e r  
of 1978-1979 and employed f o r  t h e  f i r s t  t i m e  on a l i m i t e d  b a s i s  d u r i n g  
t h e  1979 season .  A t  t h a t  t i m e  Nelson (1980) concluded t h a t  g iven  an 
o p t i o n  a t  normal water f lows ,  sockeye salmon would ascend t h e  f a l l s  
r a t h e r  t h a n  u t i l i z i n g  t h e  f i s h  p a s s .  During h i g h  water i n  1980, migra- 
t i o n a l  ra te  through t h e  s t r u c t u r e  w a s  510 f i s h / h o u r  (Nelson, 1981).  The 
a u t h o r  a l s o  i n d i c a t e d  o p e r a t i o n  o r  i n o p e r a t i o n  of t h e  f a c i l i t y  d u r i n g  
h i g h  water y e a r s  could be used t o  i n c r e a s e  o r  d e c r e a s e  t h e  ra te  of 
m i g r a t i o n .  During t h e s e  t i m e s  t h e  f i s h  p a s s  would be u t i l i z e d  as a 
management t o o l ,  as t h e  m i g r a t i o n a l  r a t e  of t h e  s t o c k s  a f f e c t  t h e  degree  
t o  which t h e  r e c r e a t i o n a l  a n g l e r  i s  c a p a b l e  of e x p l o i t i n g  t h e  r e s o u r c e .  

F i g u r e  4 i n d i c a t e s  Russian River d i s c h a r g e  was above h i s t o r i c  f low r a t e s  
d u r i n g  b o t h  t h e  e a r l y  and l a t e  run  m i g r a t i o n s .  Discharge ,  however, w a s  
s t i l l  cons idered  "moderate" t o  "low" as i t  never  exceeded 400 c f s .  
Nelson (1978) i n d i c a t e d  v e l o c i t i e s  which approximate 400 c f s  p r e s e n t  a 
b a r r i e r  t o  o r  d e c r e a s e  t h e  m i g r a t i o n a l  ra te .  A s  t h i s  d i s c h a r g e  w a s  n o t  
ach ieved  i n  1984, Russian River  F a l l s  d i d  n o t  impede sockeye salmon 
m i g r a t i o n  n o r  w a s  t h e  f i s h  p a s s  of v a l u e  i n  c o n t r o l l i n g  m i g r a t i o n a l  
rates.  

Management of t h e  1984 F i s h e r v  

E a r l y  Run: 

The e a r l y  r u n  a r r i v e d  a t  t h e  conf luence  of t h e  Kenai and Russian R i v e r s  
i n  h a r v e s t a b l e  numbers on June 9. Catch r a t e s  were i n i t i a l l y  low, b u t  
i n c r e a s e d  r a p i d l y  exceeding 0.30 f i s h / h o u r  on June  15. Observa t ion  
r e v e a l e d  t h e  m a j o r i t y  of t h e  h a r v e s t  and a n g l e r  e f f o r t  w a s  c o n c e n t r a t e d  
a t  t h e  confluence.  The "sanctuary" conta ined  a l a r g e  number of e a r l y  
run sockeye salmon as d i d  Russian River  F a l l s .  Few f i s h  w e r e  i n  lower 
Russian R i v e r ,  i n d i c a t i n g  a r a p i d  m i g r a t i o n a l  r a t e  through t h i s  area. 

On June 18, escapement through Russ ian  River  w e i r  w a s  1,379 salmon. 
H i s t o r i c a l l y ,  o n l y  1.8% of  t h e  escapement o r  162 f i s h  would have passed 
t h e  w e i r  by t h i s  d a t e .  I n  view of t h i s  h i g h  escapement,  t h e  presence  of 
l a r g e  numbers of f i s h  i n  t h e  f a l l s  and "sanctuary",  and t h e  h i g h  c a t c h  
rates recorded  a t  t h e  conf luence ,  t h e  640-m (700-yd) "sanctuary" w a s  
opened t o  f i s h i n g  a t  1200 h o u r s  on June  19 .  

By June 27, t h e  spawning escapement w a s  17,890 f i s h ,  a lmost  t w i c e  t h e  
minimum g o a l  of 9,000. Catch ra tes  were d e c l i n i n g  a t  t h e  conf luence  
i n d i c a t i n g  t h e  m a j o r i t y  of t h e  r u n  had passed through t h i s  area. 
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Table 1 3 .  Kenai River sockeye salmon sonar  counts ,  t o t a l  l a t e  run 
Russian River sockeye salmon r e t u r n  and percent  of t h e  Kenai 
River l a t e  run sockeye salmon escapement t o  e n t e r  Russian 
River ,  1968-1984*. 

Year 

1968 


1969 


1970 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


1979 


1980 


1981 


1982 


1983 


M ean 

1984 


* 
** 

Sockeye Salmon 
Sonar Count 

88,000 


53,000 


73,000 


318,000 


367,000 


161,000 


142,000 


380,000 


708,000 


398 ,900 


285,020 


464,040 


407 ,640 


619,830 


630 ,340 


339,7 18 


344 ,570 


T o t a l  Late  Run 
Russian River Return** 

58,820 


31,170 


29,020 


101,050 


40 ,590 


35 ,360 


41,050 


49 ,120 


65,940 


77,090 


118,670 


120,690 


72,410 


85,950 


94,000 


68 ,062 


117,630 


Percent  Kenai 

Run To Russian River 


66.8 

58.8 

39.7 

31.8 

11.1 

22.0 

28.9 

12.9 

9.3 

19.3 

41.6 

26.0 

17.8 

13.9 

14.9 

27.6 

34.1 

Sonar d a t a  from 1971 de le t ed  due t o  equipment malfunct ion.  

T o t a l  l a t e  run Russian River r e t u r n  inc ludes  escapement p a s t  w e i r ,  

s p o r t  ha rves t  and f i s h  spawning below Russian River F a l l s .  
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Because of t h e  r e l a t i v e l y  low f low rates ,  few f i s h  were a v a i l a b l e  t o  
a n g l e r s  i n  lower Russian River .  Large numbers of salmon were a v a i l a b l e  
i n  t h e  f a l l s  and,  because t h e  escapement g o a l  was exceeded, t h e  area of 
Russian River  F a l l s  upstream t o  a marker 45.7 m (50 yd) below t h e  w e i r  
w a s  opened t o  f i s h i n g  a t  1200 h o u r s  on June  28. T h i s  a r e a  a g a i n  c l o s e d  
t o  t h e  t a k i n g  of salmon on J u l y  10 a f t e r  t h e  run had n e g o t i a t e d  t h e  
f a l l s  and passed through t o  t h e  Upper Russian Lake spawning grounds.  

Because of t h e  aforementioned management s t r a t e g i e s  and t h e  magnitude of 
t h e  e a r l y  r u n  r e t u r n ,  a n g l e r s  enjoyed e x c e l l e n t  f i s h i n g  c o n d i t i o n s .  
E a r l y  r u n  ca tch /hour  w a s  0.238 o r  one f i s h  h a r v e s t e d  f o r  every  4.2 h o u r s  
f i s h e d .  The opening of t h e  Russian River  F a l l s  a r e a  provided an addi-
t i o n a l  2,640 man-days of f i s h i n g  o p p o r t u n i t y  which y i e l d e d  4,380 e a r l y  
run f i s h .  The e a r l y  run  m i g r a t i o n  ended on J u l y  10 and t h e r e  were 
v i r t u a l l y  no sockeye salmon p r e s e n t  i n  t h e  lower Russian River  o r  a t  t h e  
conf luence  u n t i l  t h e  a r r i v a l  of t h e  l a t e  run  on J u l y  18. 

Late Run: 

Catch ra tes  d u r i n g  t h i s  f i s h e r y  were i n i t i a l l y  low, b u t  s t e a d i l y  
i n c r e a s e d  t o  0 .43 f i s h / h o u r  (one f i s h  every  2.4 hours )  on J u l y  29. A s  
w i t h  t h e  e a r l y  run ,  t h e  m a j o r i t y  of t h e  h a r v e s t  and a n g l e r  e f f o r t  
occur red  a t  t h e  conf luence  and few f i s h  were a v a i l a b l e  i n  lower Russian 
River .  Due t o  minimal r a i n f a l l  i n  t h e  a r e a ,  t h i s  c o n d i t i o n  p e r s i s t e d  
u n t i l  t h e  scheduled c l o s u r e  of  t h e  f i s h e r y  on August 20. 

Late run  spawning escapement was 92,660 f i s h  and t h e  minimum escapement 
g o a l  of 30,000 was achieved by August 1. Although t h e  t o t a l  escapement 
w a s  more t h a n  3 times t h e  minimum g o a l ,  t h e  Russian River  F a l l s  a r e a  was 
n o t  opened t o  f i s h i n g  as it  w a s  d u r i n g  t h e  e a r l y  run. The stream 
between t h e  f a l l s  and w e i r  had been opened d u r i n g  t h e  l a t e  run i n  1979 
(Nelson, 1980).  

Observa t ion  a t  t h a t  t i m e  i n d i c a t e d  a n g l e r s  were n o t  w i l l i n g  t o  walk 
approximately 3.2 km (2  m i )  t o  t h i s  a r e a  when salmon were a v a i l a b l e  i n  
more r e a d i l y  a c c e s s i b l e  s e c t i o n s  of t h e  s t ream.  Because f i s h i n g  w a s  
‘‘good” t o  “ e x c e l l e n t ”  a t  t h e  conf luence  u n t i l  t h e  c l o s e  of t h e  f i s h e r y ,  
opening t h i s  a d d i t i o n a l  a r e a  would n o t  have s i g n i f i c a n t l y  i n c r e a s e d  
r e c r e a t i o n a l  o p p o r t u n i t y  o r  h a r v e s t .  

The near-record r e t u r n  (117,630) of l a t e  run  Russian River  sockeye 
salmon i n  1984 i s  p a r t i a l l y  a t t r i b u t e d  t o  s t r a t e g i e s  employed t o  manage 
b o t h  t h e  Cook I n l e t  commercial and Kenai River sockeye salmon f i s h e r i e s .  
Stock s e p a r a t i o n  d a t a  i n  t h e  commercial f i s h e r y  and low escapement p a s t  
t h e  Kenai River s o n a r  c o u n t e r  i n d i c a t e d  a below average  r e t u r n  of Kenai 
River  f i s h .  T h i s  n e c e s s i t a t e d  an extended c l o s u r e  beginning J u l y  19 i n  
t h e  commercial f i s h e r y  fol lowed by t h e  c l o s u r e  of t h e  Kenai River 
sockeye salmon f i s h e r y  on J u l y  26. T h i s  reduced t h e  e x p l o i t a t i o n  of 
Russian River  sockeye salmon, p e r m i t t i n g  a g r e a t e r  than  average  number 
t o  r e t u r n  t o  t h e i r  n a t a l  stream. 
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Escapement Goals and Management Concerns 

Escapement g o a l s  f o r  Russian River  s t o c k s  were n o t  e s t a b l i s h e d  u n t i l  t h e  
e a r l y  1970's .  These g o a l s  were adopted a s  a r e g u l a t i o n  by t h e  Alaska 
Board of F i s h e r i e s  e n t i t l e d  "5 AAC 21.361 RUSSIAN R I V E R  SOCKEYE SALMON 
MANAGEMENT PLAN." E a r l y  and l a t e  r u n  minimum escapement g o a l s  e s t a b -
l i s h e d  were 9,000 and 30,000 f i s h ,  r e s p e c t i v e l y .  

E a r l y  Run Escapement Goal: 

The minimum e a r l y  run  escapement g o a l  w a s  e s t a b l i s h e d  by a n a l y s i s  of t h e  
spawning a r e a  a v a i l a b l e  and h i s t o r i c  escapement l e v e l s .  There w a s  c l o s e  
agreement between t h e s e  two methods (Nelson, 1984).  A t  t h e  p r e s e n t  t i m e  
t h e  b e s t  e v a l u a t i o n  of t h i s  escapement g o a l  i s  a comparison of r e t u r n  
p e r  spawner from v a r i o u s  escapement l e v e l s .  

Product ion  f i g u r e s  a r e  a v a i l a b l e  f o r  t h e  e a r l y  run f o r  p a r e n t  escape-
ments ranging  from 2,640 t o  34,150. Return p e r  spawner h a s  ranged from 
0.2 t o  10.6.  Data f u r t h e r  sugges t  t h i s  v a r i a b i l i t y  i s  independent  of 
t h e  numbers of f i s h  i n  t h e  spawning escapement and i s  probably  r e l a t e d  
t o  c o n d i t i o n s  which a r e  p r e s e n t  a t  t h e  t i m e  of spawning. E a r l y  run  
p r o d u c t i o n  i s  i n  l a r g e  p a r t  b e l i e v e d  t o  be "spawning a r e a  l i m i t e d "  
(Nelson, 1984).  

Although a p o s i t i v e  c o r r e l a t i o n  between escapement l e v e l s  and r e t u r n  p e r  
spawner h a s  n o t  been demonstrated,  a g e n e r a l  t r e n d  i s  sugges ted .  I n  t h e  
2 y e a r s  when t h e  p a r e n t  y e a r  escapement exceeded 20,000, t h e  r u n  f a i l e d  
t o  reproduce i t s e l f .  Two y e a r s '  d a t a  a r e  n o t  d e f i n i t i v e ,  bu t  do sugges t  
t h e  d e s i r e d  escapement level  f o r  t h i s  s t o c k  i s  less t h a n  20,000 f i s h .  
From 1979-1984 e a r l y  r u n  escapements ranged from 19,700 t o  56,080, 
averaging  29,283. I f  t h e  escapements from t h i s  c y c l e  y i e l d  a low r e t u r n  
p e r  spawner, i t  w i l l  i n d i c a t e  "more i s  n o t  n e c e s s a r i l y  b e t t e r ' '  when 
11more" r e f e r s  t o  e a r l y  r u n  escapement l e v e l s .  

Conversely,  escapements of less t h a n  5,000 e a r l y  run  f i s h  would have t o  
produce a r e t u r n  p e r  spawner of a t  l e a s t  5 : l  i f  s u f f i c i e n t  e a r l y  run  
sockeye salmon are t o  be a v a i l a b l e  f o r  t h e  r e c r e a t i o n a l  f i s h e r y .  
Although t h i s  r e t u r n  ra te  h a s  o c c u r r e d ,  t h e  mean e a r l y  run  r e t u r n  p e r  
spawner i s  a r e l a t i v e l y  low 2.9: l .  The minimum escapement g o a l  of 9,000 
e a r l y  r u n  f i s h ,  t h e r e f o r e  , appears  a p p r o p r i a t e  based on d a t a  c u r r e n t l y  
a v a i l a b l e .  

L a t e  Run Escapement Goal: 

The minimum l a t e  r u n  spawning escapement g o a l  w a s  e s t a b l i s h e d  i n  1975. 
A t  t h i s  t i m e  b i o l o g i c a l  d a t a  r e g a r d i n g  t h i s  s t o c k ' s  e a r l y  l i f e  h i s t o r y  
were l i m i t e d  and t h e  c o n t r i b u t i o n  of  t h i s  component t o  t h e  commercial 
f i s h e r y  w a s  n o t  known. These f i s h  spawned p r i m a r i l y  i n  Upper Russian 
Lake and f r e s h w a t e r  product ion  w a s  , t h e r e f o r e  , assumed t o  be " r e a r i n g  
area l i m i t e d . "  A n a l y s i s  of p r i o r  escapements sugges ted  a minimum 
escapement g o a l  of 30,000 w a s  r e a s o n a b l e  w i t h  an escapement approxi-
mating t h e  h i s t o r i c  mean escapement (40,370) be ing  d e s i r a b l e  
(Nelson, 1984). 
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Commercial Harvest, Exp lo i t a t ion  Rates and Production: 

Because of t h e  t iming of t h e  e a r l y  Russian River run and t h e  Ju ly  
opening of t h e  commercial f i s h e r y  ha rves t  of t h i s  s tock  by t h e  
commercial f i s h e r y  is  n e g l i g i b l e .  Late run Russian River salmon p a s s  
through Cook I n l e t  from J u l y  through e a r l y  August and are,  t h e r e f o r e ,  
commercially harves ted .  Stock s e p a r a t i o n  techniques coupled wi th  p r i o r  
tagging programs now permit  an eva lua t ion  of t h i s  s t o c k ' s  con t r ibu t ion  
t o  t h a t  f i s h e r y  (Nelson, 1984). Harvests  of l a t e  run Russian River 
sockeye salmon by both t h e  s p o r t  and commercial f i s h e r i e s  are presented 
i n  Table 14 .  

The commercial ha rves t  of l a t e  run Russian River  f i s h  ranges from 
43,850 (1973) t o  312,320 (1983) wi th  a 1972-1983 mean of 135,193. The 
s p o r t  ha rves t  a t  Russian River  dur ing  t h i s  same per iod  ranged from 8,390 
i n  1975 t o  27,440 i n  1977, averaging 18,158. H i s t o r i c a l l y ,  t h e  
commercial f i s h e r y  h a r v e s t s  86.6% of t h e  t o t a l  ca t ch  and t h e  s p o r t  
f i s h e r y  13.4%. The commercial and s p o r t  h a r v e s t s  i n  1984 were 184,910 
and 21,970 f i s h ,  r e spec t ive ly .  The commercial ca tch  represented  89.4% 
of t h e  t o t a l  h a r v e s t  and t h e  s p o r t  ca t ch  10.6%. The commercial f i s h e r y ,  
t h e r e f o r e ,  accounts  f o r  t h e  ma jo r i ty  of t h e  l a t e  run harves ted  i n  any 
given year .  

H i s t o r i c a l l y ,  t h e  commercial f i s h e r y  h a r v e s t s  an average of 66.1% of  t h e  
l a t e  run Russian River sockeye salmon t o t a l  r e t u r n  and t h e  s p o r t  f i s h e r y  
10.0% f o r  a combined mean annual  e x p l o i t a t i o n  ra te  of 76.1%. From 1972 
through 1983 t h i s  e x p l o i t a t i o n  ra te  has  ranged from 63.1 t o  90.6%. The 
combined e x p l o i t a t i o n  rate i n  1984 was 69.1% (Table 15). This  r e l a -
t i v e l y  low e x p l o i t a t i o n  r a t e  r e f l e c t s :  

1. 	 An abbrevia ted  season permi t ted  t h e  commercial f i s h e r y ;  

2.  	 The l a r g e  r e t u r n  t o  Russian River which w a s  beyond t h e  
c a p a b i l i t y  of t h e  r e c r e a t i o n a l  f i s h e r y  t o  ha rves t .  

Nelson (1984) concluded t h e  e x p l o i t a t i o n  r a t e  of l a t e  run Russian River 
f i s h  w i l l  always be g r e a t e r  than t h e  e x p l o i t a t i o n  r a t e  f o r  Kenai River 
sockeye salmon. The Kenai River component i s  harves ted  only by t h e  
commercial f i s h e r y  and a r e l a t i v e l y  minor s p o r t  f i s h e r y  i n  t h e  Kenai 
River .  

Russian River salmon a r e  a l s o  s u b j e c t  t o  these  f i s h e r i e s  and a t  Russian 
River a r e  exp lo i t ed  by t h e  most i n t e n s e  s p o r t  f i s h e r y  i n  Alaska. The 
1984 e x p l o i t a t i o n  ra te  f o r  Kenai and Russian River  salmon was 69.2 and 
76.1%, r e s p e c t i v e l y .  This  d i s p a r i t y  may be as h igh  as 17.3% as occurred 
i n  1977 (Table 16).  

The r e t u r n  p e r  spawning f i s h  f o r  Kenai and l a t e  run Russian River s tocks  
i s  about twice t h e  r e t u r n  experienced by t h e  Russian River  e a r l y  run 
(Table 17) .  This  is  t o  be expected,  as t h e  e a r l y  run  Russian River f i s h  
u t i l i z e  t h e  "spawning area l imi ted"  waters of Upper Russian Creek. This  
a r e a  is  be l ieved  t o  provide a much more harsh  and uns t ab le  spawning and 
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Table 14.  Harvest of l a t e  run Russian River sockeye salmon s tocks  by 
commercial and r e c r e a t i o n a l  f i s h e r i e s ,  1972-1984. 

P e rcent  of Percent  of 
Comerci a l  Sport  T o t a l  Harvest by Harvest by 

Year Harvest Harvest  Harvest Commercial Fishery Sport  Fishery 
~ ~ ~ ~~~ ~~~~ ~ 

1972 144,370 16 ,050 160,420 90.0 10.0 

1973 43 ,850 8 ,930 52 ,780 83 .1  16.9 

1974 54  ,320 8 ,500 62,820 86.5 13.5 

1975 89 ,410 8 ,390 97,800 9 1 . 4  8.6 

1976 107,020 13 ,700 120,720 88.7 11.3 

1977 8 8  ,750 27 ,440 116,190 76 .4  23.6 

1978 267 ,680 24,530 292,210 91 .6  8 . 4  

1979 123,320 26,830 150,150 82.1 17.9 

1980 128,800 33,490 162,290 79.4 20.6 

1981 96 ,600 23,720 120,320 8 0 . 3  19.7 

198 2* 165,870 10,320 176,190 94.1 5.9 

1983* 312 ,320 16 ,000 328,320 95.1 4 . 9  

Mean 135,193 18,158 153,351 86 .6  13 .4  

1984* 184,910 21,970 206 ,880 89.4 10 .6  

* Data f o r  t hese  years  are prel iminary.  
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Table 15. Percentage of l a t e  run  Russian River sockeye salmon harves ted  
by commercial and s p o r t  f i s h e r i e s ,  1972-1984. 

Commercial Percent  Harvested Combined 
and Spor t  T o t a l  Commercial Sport  Percent  

Year Harvest  Escapement Return F ishery  F ishery  Harvested 

1972 160,420 79,000 239,420 60.3 6.7 67.0 

1973 52 ,780 24,970 77,750 56.4 11.5 67.9 

1974 62,820 24 ,650 87,470 62.1 9.7 71.8 

1975 97,800 31,970 129,770 68.9 6 .5  75.4 

1976 120,720 31,950 152,670 70.1 9.0 79.1 

1977 116,190 21,410 137,600 64.5 19.9 84.4 

1978 292,210 34,230 326,440 82.0 7.5 89.5 

1979 150,150 87 ,920 238,070 51.8 11.3 63.1 

1980 162,290 83,980 246 ,270 52.3 13.6 65.9 

1981 120,320 44,530 164,850 58.6 14.4 73.0 

1982* 176,190 30,630 206,820 80.2 5.0 85.2 

1983* 328,320 34,000 362,320 86.2 4.4 90.6 

Mean 153,351 44 ,103 197,454 66.1 10.0 76.1 

1984-k 206,880 92,660 299,540 61.7 7.4 69.1 

* Data f o r  t h e s e  yea r s  are prel iminary.  
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Table 1 6 .  	 Explo i t a t ion  ra te  of l a t e  run Kenai and Russian River sockeye 
salmon, 1972-1984. 

Commercial and 
T o t a l  Return* Sport  Harvest  Exp lo i t a t ion  Rate 

Year Kenai R .  Russian R.  Kenai R.** Russian R .  Kenai R .  Russian R. 

1972 800,070 239,420 498,100 160,420 62 .3  67 .0  

1973 841,910 7 7 , 7 5 0  483,800 52 ,780 57 .5  67 .9  

1974 433 ,180 87 ,470 288,710 62,820 66 .6  71.8 

1975 462,490 129,770 333,990 97,800 72 .2  75 .4  

1976 1,287,820 152,670 934 ,040 120,720 72 .6  7 9 . 1  

1977 2 ,014,820 137 ,600 1,351,190 116,190 6 7 . 1  8 4 . 4  

1978 2 ,272,280 326,440 1,922,350 292 ,210 84 .6  89.5 

1979 607 ,150 238,070 361,010 150,150 59 .5  6 3 . 1  

1980 993,520 246 ,270 581,610 162,290 58 .5  6 5 . 9  

1981 999,260 164,850 629,320 120,320 63.0 7 3 . 0  

1982*** 3 ,125,360 206,820 2,505,530 176,190 80.2 85.2 

1983*** 4 ,566,090 362 ,320 3 ,935,830 328 ,320 86.2 90.6 

Mean 1,533,664 197,454 1 ,152,123 153,351 69.2 7 6 . 1  

1984*** 900,000 299 ,540 559,222 206,880 62 .1  69 .1  

* Combined commercial h a r v e s t ,  s p o r t  ha rves t  and spawning escapement. 
** Inc ludes  t h e  est imated s p o r t  h a r v e s t ,  personal  use  h a r v e s t ,  e t c . ,  

which was taken  below t h e  sonar  counter .
*** Data f o r  t hese  yea r s  are pre l iminary .  
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T a b l e  1 7 .  	 A comparison of e a r l y  r u n  Russ i an  R i v e r ,  l a t e  run  Russ i an  
R ive r  and l a t e  r u n  Kenai River  sockeye  salmon r e t u r n  p e r  
spawner,  1969-1979. 

Re tu rn  P e r  Spawner 
E a r l y  Run Late Run 

Brood Year Kenai R i v e r  Russ i an  R i v e r  R u s s i a n  R i v e r  

1969 7 . 7  2 .9  3.2 

1970 7.2 2 . 3  4.7 

1971 3 .4  4 . 1  2.3 

1972 7.2 10 .6  3 . 1  

1973 6 .4  1.9 9.6 

1974 4.2 4.0 9.8  

1975 6 . 3  2.8 6.2 

1976 3.3 7.7 8.1 

1977 5.0 1.1 6.7 

1978 11.1* 0.5" 4.0* 

1979 3.9* 3.0* 5.2* 

1969-79 Mean 6.0" 3.7* 5.7* 

1973-79 Mean 5.7* 3.0* 7.1* 
~ ~~ ~ 

* All a g e  classes have  n o t  y e t  r e t u r n e d ;  r e t u r n  p e r  spawner i s  minimal. 
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egg i n c u b a t i o n  environment t h a n  e i t h e r  Upper Russian Lake o r  t h e  Kenai 
R i v e r  spawning and i n c u b a t i o n  areas. The e a r l y  r u n ' s  l i m i t e d  repro-
d u c t i v e  c a p a b i l i t i e s  a r e  n o t  viewed w i t h  concern because t h e  r u n  i s  
e x p l o i t e d  only  by a s t r i c t l y  r e g u l a t e d  s p o r t  f i s h e r y  a t  Russian River  
(Nelson, 1984).  L a t e  r u n  Russian River  product ion  from 1969 through 
1972 averaged only  3 . 3 : l  compared t o  Kenai River  product ion  f o r  t h a t  
same p e r i o d  of 6 . 4 : l .  I n  1973, Russian River  product ion  began t o  
i n c r e a s e .  S i n c e  t h a t  t i m e  t h i s  run  i s  producing a t  a s l i g h t l y  h i g h e r  
r a t e  t h a n  a r e  Kenai River  f i s h .  

Late run  Russian River product ion  e s t i m a t e s  may now be compared t o  known 
spawning escapements i n  Table  18. I n  t h i s  t a b l e ,  p roduct ion  f i g u r e s  are 
c o r r e l a t e d  w i t h  escapements which a r e  c a t e g o r i z e d  as t'low'l , 
I1 i n t e r m e d i a t e "  o r  "high." 

Fry Rearing Capac i ty  of Upper Russian Lake: 

Nelson (1984) concluded t h a t  above average  l a t e  run  r e t u r n  per  spawner 
r e s u l t e d  from low p a r e n t  y e a r  escapements and t h a t  t h e  converse  was a l s o  
t r u e .  This  ev idence  sugges ted  Upper Russian Lake w a s  a t  o r  n e a r  
c a r r y i n g  c a p a c i t y .  The more f r y  i n  t h e  l a k e ,  t h e  g r e a t e r  t h e  compe-
t i t i o n  f o r  food and space  and t h e  lower t h e  product ion  p e r  spawner. 
T h i s  a u t h o r  a l s o  i n d i c a t e d  t h a t  a t  some unknown h i g h  escapement l e v e l ,  
t h e  l a t e  Russian River  r u n  would t h e o r e t i c a l l y  f a i l  t o  reproduce i t s e l f .  

Data  t o  g e n e r a t e  product ion  f i g u r e s  from known escapements i n  Table  18 
were developed by compil ing commercial h a r v e s t ,  s p o r t  h a r v e s t ,  escape-
ment and numbers of f i s h  by age  c lass  produced by a g iven  y e a r  c l a s s .  
With t h e  e x c e p t i o n  of escapement d a t a ,  t h e s e  f i g u r e s  are e s t i m a t e s  
s u b j e c t  t o  v a r y i n g  d e g r e e s  of e r r o r .  A more s i m p l i s t i c  approach which 
reduces  t h e  number of v a r i a b l e s  i s  t o  compare known Russian River  l a t e  
run escapements t o  t h e  e s t i m a t e d  t o t a l  r e t u r n  t o  Russian River  5 y e a r s  
hence.  T h i s  comparison i s  shown i n  Table  19 and w a s  developed o u t l i n i n g  
t h e  assumptions of Nelson (1984). 

Both Tables  18 and 19 are  i n  b a s i c  agreement.  An i n v e r s e  r e l a t i o n s h i p  
e x i s t s  between numbers i n  t h e  spawning escapement and product ion  p e r  
spawner. The e x c e p t i o n  t o  t h i s  g e n e r a l i z a t i o n  r e s u l t e d  from t h e  h i g h  
escapement i n  1979 which r e t u r n e d  l a r g e  numbers of f i s h  i n  1984. 
Nonethe less ,  i t  i s  t h e  o p i n i o n  of t h e  a u t h o r  t h a t  one e x c e p t i o n  i n  
1 7  y e a r s  does n o t  i n v a l i d a t e  t h e  g e n e r a l  premise t h a t  as escapements 
i n c r e a s e  above an o p t i m a l  l e v e l  p r o d u c t i o n  p e r  spawner d e c r e a s e s .  

F u r t h e r  ev idence  t h a t  t h e  c a r r y i n g  c a p a c i t y  of Upper Russian Lake h a s  
been reached o r  i s  b e i n g  approached i s  i n d i r e c t l y  determined by r a n k i n  
s e l e c t e d  sockeye salmon n u r s e r y  l a k e s  based on a d u l t  escapement p e r  km 
of s u r f a c e  a r e a .  T h i s  w a s  done by Burgner,  e t .  a l .  (1969).  When Upper 
Russ ian  Lake i s  added t o  t h e  a u t h o r ' s  l i s t  of 10 l a k e s ,  i t  ranks  f i r s t2i n  t e r m s  of escapement p e r  km . 
Although ranking  Upper Russian Lake "Number l", i n  terms of escapement 
p e r  u n i t  of s u r f a c e  area, i s  n o t  c o n c l u s i v e ;  i t  i s  one more i n d i c a t o r  
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Table 18.  Late run Russian River production per spawner from years of 
low, intermediate and high escapements, 1969-1979. 

Parent Par en t Year Total 

Year Escapement Return* 


1969 
1970 
1973 
1974 
1977 

1975 
1976 
1978 

1971 
1972 
1979 

* 
** 

28,920 
28,200 
24,970 
24,650 
21 ,410 

Low Escapement (<30,000)  

92 ,540 
132,540 
239,7 10 
241,570 
143,450 

Mean 169,960 

Intermediate Escapement (30 ,000-50,000)  

31,970 198,210 
31 ,950 258,800 
34,230 92 ,420 

Mean 183,140 

High Escapement (>50,000)  

54,430 125,190 
79 ,000 244,900 
87 ,920 457,180 

Mean 275,757 

Commercial harvest, sport harvest and escapement. 

All age classes for these years have not yet returned; 

return per spawner is therefore minimal. 


Return/ 

Spawner 


3.2 
4.7 
9 .6  
9.8 
6.7**-
6.8 

6.2 
8.1** 
2.7**-
5.7 

2.3 
3.1 
5.2**-
3.5 
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Table 19. Late run Russian River escapements compared to Russian River 
return during years of low, intermediate and high 

escapements. 


Parent Parent Year Return Return to 

Year Escapement Year Russian River 


Low Escapement (<30,000) 

1965 21,820 1970 28,800 

1969 28,920 1974 33,150 

1970 28,200 1975 40 ,360 

1973 24,970 1978 58,760 

1974 24,650 1979 114,750 

1977 21,410 1982 40 ,950 


Mean 52,800 


Intermediate Escapement (30,000-50,000) 

1964 46 ,930 1969 30,070 

1966 34,430 1971 65,160 

1967 49,480 1972 95,050 

1968 48,880 1973 33,900 

1975 31,970 1980 117,470 

1976 31,950 1981 68,250 

1978 34,230 1983 47,000 


Mean 65,270 


High EscaDement (>50.000) 

1963 51,120 1968 54,700 

1971 54,430 1976 42,680 

1 9 7 2  79,000 1977 48 ,850 

1979 8 7  ,920 1984 114,630 


Mean 65,215 


Return/ 

Spawner 


1.3 
1.1 
1.4 
2.3 
4.7 
-1.9 
2.1 

0.6 
2.0 
2.0 
0.7 
3.7 
2.1 
1.4 
1.8 

1.1 
0.8 
0.6 
1 . 3-
0.9 
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which s u g g e s t s  t h i s  l a k e  i s  a t  o r  n e a r  i t s  product ion  c a p a b i l i t y .  A 
s i m i l a r  conclus ion  w a s  reached through a n a l y s i s  of a v a i l a b l e  p lankton  
which is  t h e  pr imary s o u r c e  of food f o r  r e a r i n g  sockeye salmon. 

P lankton  i n  Hidden Lake ( a  low sockeye salmon producing l a k e  on t h e  
Kenai P e n i n s u l a )  was compared t o  p lankton  i n  Upper Russian Lake. The 
mean s i z e  of two s p e c i e s  of p lankton  i n  Hidden Lake was l a r g e r  t h a n  t h e  
mean s i z e  of the  s a m e  two s p e c i e s  i n  Upper Russian Lake. A zooplankton 
p r e f e r r e d  by sockeye salmon, Daphnia galeata mendota , w a s  p r e v a l e n t  i n  
Hidden Lake b u t  a b s e n t  i n  Upper Russian Lake. A d d i t i o n a l l y ,  Upper 
Russian Lake sockeye salmon g e n e r a l l y  rear i n  f r e s h w a t e r  f o r  2 y e a r s  a s  
opposed t o  1 y e a r  i n  Hidden Lake. 

I t  w a s  concluded t h a t  r e a r i n g  sockeye salmon have comple te ly  e l i m i n a t e d  
D. galeata mendota from Upper Russian Lake. The remaining two s p e c i e s  
are  b e l i e v e d  cropped t o  t h e  d e g r e e  t h a t  t h e y  never  a c h i e v e  a l a r g e  mean 
s i z e .  Rear ing  i s  g e n e r a l l y  f o r  2 y e a r s  i n  Upper Russian Lake r a t h e r  
t h a n  1 y e a r  due t o  i n c r e a s e d  compet i t ion  among r e a r i n g  sockeye salmon 
f o r  a v a i l a b l e  food i n  Upper Russian Lake (Nelson, 1984).  

E v a l u a t i o n  of Escapement Goals:  

Three d i f f e r e n t  parameters  have been a p p l i e d  t o  de te rmine  e a r l y  and l a t e  
run  Russian River  escapement g o a l s ;  i . e . ,  h i s t o r i c  escapement l eve ls ,  
w a t e r  q u a l i t y  and a v a i l a b l e  p lankton  as w e l l  as a n a l y s i s  of t h e  l a t e  r u n  
escapement t o  r e t u r n  r a t i o .  R e s u l t s  from t h e s e  approaches a r e  i n  b a s i c  
agreement.  Combined e a r l y  and l a t e  r u n  escapements should  approximate 
62,500 f i s h .  Maximum e a r l y  run  r e p r o d u c t i o n  i s  achieved w i t h  escape-
ments between 9,000 and 15,000 f i s h .  To d a t e ,  r e t u r n s  from escapements 
i n  e x c e s s  of 20,000 e a r l y  run  f i s h  have f a i l e d  t o  reproduce themselves .  
Optimum l a t e  r u n  escapement should  range  from 30,000-50,000 f i s h  w i t h  
escapements approximating 40,000 b e i n g  d e s i r a b l e  (Nelson, 1984).  

A l l  d a t a  examined i n d i c a t e  Upper Russian Lake is  a t  o r  approaching f r y -  
c a r r y i n g  c a p a c i t y .  There i s  undoubtably in t ense  compet i t ion  between age 
classes of e a r l y  and l a t e  r u n  r e a r i n g  f i s h  f o r  a v a i l a b l e  food and space .  
I n c r e a s i n g  t h e  spawning escapement i n  Upper Russian Lake w i l l  , t h e r e -
f o r e ,  n o t  r e s u l t  i n  i n c r e a s e d  p r o d u c t i o n  p e r  spawner. I n  f a c t ,  
a v a i l a b l e  d a t a  i n d i c a t e  
w i l l  a c t u a l l y  d e c r e a s e  
t o t a l  r e t u r n  may be abov

i n c r e a s e d  
product ion  

e average.  

escapements 
p e r  spawning 

above 
f i s h  

t h e  
ev

optimum 
en though 

leve l  
t h e  

Management Concerns: 

Management of t h e  e a r l y  r u n  poses  r e l a t i v e l y  few problems. The s t o c k  i s  
c u r r e n t l y  a t  a h i g h  l e v e l  and is  h a r v e s t e d  o n l y  by a r e s t r i c t i v e  s p o r t  
f i s h e r y .  Management of t h e  l a t e  run ,  however, i s  more complex. T h i s  
s t o c k  is  h a r v e s t e d  by a h i g h l y  e f f i c i e n t  mixed s t o c k  commercial f i s h e r y  
i n  a d d i t i o n  t o  an i n t e n s e  s p o r t  f i s h e r y .  O v e r e x p l o i t a t i o n  i s  an  annual  
p o s s i b i l i t y .  

Nelson (1984) reviewed t o t a l  l a t e  r u n  Russ ian  River  product ion  and t h e  
c o n t r i b u t i o n  of t h i s  r u n  t o  t h e  commercial f i s h e r y .  He concluded t h a t  
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whenever t h i s  f i s h e r y ' s  e x p l o i t a t i o n  r a t e  w a s  72 .2% o r  g r e a t e r ,  i t  may 
be n e c e s s a r y  t o  c l o s e  t h e  Russian River  s p o r t  f i s h e r y  t o  a c h i e v e  t h e  
minimum 30,000 escapement g o a l .  Data  from 1984 a l s o  suppor t  t h i s  
conclus ion .  

The 1984 r e t u r n  of Kenai River  sockeye salmon was below average 
(Ken Tarbox, F i s h e r y  B i o l o g i s t ,  Alaska Department of F i s h  and Game, 
Soldotna ,  Alaska,  p e r s .  comm.) . Commercial f i s h i n g  i n  Cook I n l e t  was, 
t h e r e f o r e ,  r e s t r i c t i v e  and t h e  s e a s o n a l  e x p l o i t a t i o n  r a t e  i n  t h i s  
f i s h e r y  was 62.1%, which i s  below average .  The r e t u r n  t o  Russian River  
of 114,630 was above average .  No c l o s u r e  of t h e  s p o r t  f i s h e r y  was 
r e q u i r e d .  The c o r r e l a t i o n  between commercial e x p l o i t a t i o n  r a t e s  and 
emergency c l o s u r e s  d u r i n g  t h e  l a t e  run  Russian River  s p o r t  f i s h e r y  i s  
e v i d e n t  (Table  20). The h i g h e r  t h e  e x p l o i t a t i o n  ra te  i n  t h e  commercial 
f i s h e r y ,  t h e  g r e a t e r  t h e  p r o b a b i l i t y  of an emergency c l o s u r e  f o r  s t o c k  
c o n s e r v a t i o n  d u r i n g  t h e  s p o r t  f i s h e r y .  

The i n c r e a s i n g  e f f i c i e n c y  of t h e  Russian River  a n g l e r  a l s o  c o n t r i b u t e s  
t o  t h e  p r o b a b i l i t y  of emergency c l o s u r e s  f o r  s t o c k  c o n s e r v a t i o n .  I n  
1975 t h e  mean l a t e  run  Russian River  h a r v e s t  was approximately 500 f i s h  
p e r  day. Due t o  i n c r e a s e d  a n g l e r  e f f o r t  and a b e t t e r  g e n e r a l  knowledge 
o f  t h e  f i s h e r y ,  a n g l e r s  h a r v e s t e d  1,333 f i s h  p e r  day i n  1983. I n  1984 
t h i s  decreased  t o  approximately 800 f i s h  d a i l y  because of t h e  r a p i d  
m i g r a t i o n a l  r a t e .  However, i t  i s  n o t  unreasonable  t o  assume a d a i l y  
h a r v e s t  r a t e  approaching 1,500 f i s h  could occur  i n  f u t u r e  y e a r s  under 
optimum c o n d i t i o n s .  

Ensuring an adequate  r e t u r n  of l a t e  run  f i s h  t o  Russian R i v e r ,  which 
w i l l  b e  s u f f i c i e n t  f o r  r e c r e a t i o n a l  and escapement needs ,  becomes even 
more d i f f i c u l t  when t h e  magnitude of t h e  msinstem Kenai R i v e r  escapement 
i s  compared t o  t h e  Russian River  escapement.  The Kenai River  escapement 
on t h e  average  exceeds Russian River  escapement by a f a c t o r  of 12 
(Nelson, 1984). 

Assume a Kenai River  p a r e n t  y e a r  escapement of 500,000 and a c o r r e -
sponding Russian River  minimum escapement of 30,000. F u r t h e r  assume an 
i d e n t i c a l  r e t u r n  r a t e  f o r  b o t h  systems of 6:l. Return  t o  t h e  Kenai 
River  would b e  3,000,000 and t o  t h e  Russian River  180,000. From t h e  
Kenai River  r e t u r n  t h e  commercial f i s h e r y  could  h a r v e s t  2,500,000, w i t h  
t h e  remaining 500,000 f o r  escapement--an e x p l o i t a t i o n  r a t e  of 83.3%. A t  
t h i s  ra te  only  30,000 of t h e  o r i g i n a l  180,000 Russian River  f i s h  would 
remain t o  r e t u r n  t o  Russian River .  T h i s  would n o t  permi t  a r e c r e a t i o n a l  
f i s h e r y .  

The above s c e n a r i o  h a s  i n f i n i t e  combinat ions.  The c o n c l u s i o n ,  however, 
i s  t h e  same w i t h  any r e a s o n a b l e  combination a p p l i e d .  A s  l o n g  as 
product ion  i n  t h e  Kenai and Russ ian  Rivers i s  s i m i l a r  and Kenai River  
escapements remain d i s p r o p o r t i o n a t e l y  h i g h  i n  r e l a t i o n  t o  Russian R i v e r ,  
a h i g h  e x p l o i t a t i o n  r a t e  i n  t h e  commercial f i s h e r y  w i l l  e v e n t u a t e .  T h i s  
h i g h  e x p l o i t a t i o n  r a t e  w i l l  n o t  permi t  s u f f i c i e n t  numbers of f i s h  t o  
r e t u r n  t o  Russ ian  River  t o  s a t i s f y  t h e  needs of t h e  r e c r e a t i o n a l  f i s h e r y  
and spawning escapement.  I f  t h e  Kenai River  produces a t  a g r e a t e r  ra te  
t h a n  t h e  Russ ian  R i v e r ,  t h e  problem becomes more a c u t e .  
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Table 20.  The commercial e x p l o i t a t i o n  r a t e  and i t s  r e l a t i o n s h i p  t o  
emergency c l o s u r e s  f o r  s tock  conserva t ion  during t h e  l a t e  
run Russian River s p o r t  f i s h e r y ,  1975-1984. 

Emergency Closure 
T o t a l  Late  Run Comer c i a  1 Required 

Russian River  Russian River Exp lo i t a t ion  f o r  Stock 
Year Product ion Escapement Rate Conservation 

~~ 

1975 129,770 31,970 7 2 . 2  Yes 

1976 152,670 31,950 72.6 No 

1977 137,600 21,410 67 .1  Y e s  

1978 326 ,440 34 ,230 84.6 Yes 

1979 238 ,070 87,920 59 .5  No 

1980 246 ,270 83,980 58.5 No 

1981 164,850 44 ,530 63 .0  No 

1982 206 ,820 30 ,630 80 .2  Yes 

1983 362 ,320 34 ,000 86.2 Yes 

1984 299,540 92 ,660 62 .1  No 
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Age Class Composition 

Scale samples c o l l e c t e d  a t  Lower Russian Lake w e i r  r e v e a l e d  sockeye 
salmon i n  t h e i r  f i f t h  y e a r  of l i f e  comprised 86.7% of t h e  e a r l y  run.  
Four- and 6-year-old f i s h  c o n t r i b u t e d  t h e  remaining 4.8 and 8.5%, 
r e s p e c t i v e l y .  T h i s  age  s t r u c t u r e  i s  a t y p i c a l ,  a s  h i s t o r i c a l l y  67.5% of 
t h e  e a r l y  r u n  are 6-year f i s h  of age c l a s s  2.3. The reason  f o r  t h i s  
d e p a r t u r e  from t h e  h i s t o r i c  age c lass  composi t ion i n  1984 is  n o t  known. 
Male t o  female s e x  r a t i o  w a s  1:0.7.  

E a r l y  r u n  salmon averaged 588 mm (23.1 i n )  i n  l e n g t h .  Mean l e n g t h s  of 
two- and three-ocean f i s h  were 544 mm (21.4 i n )  and 591 mm (23.3 i n ) ,  
r e s p e c t i v e l y  (Table  2 1) .  

The m a j o r i t y  of t h e  l a t e  run  (61.3%) r e s i d e d  2 y e a r s  i n  f r e s h w a t e r  and 
2 y e a r s  i n  t h e  marine environment (69.8%). Male t o  female s e x  r a t i o ,  
exc luding  j a c k s ,  was 1:0.9. Late run  sockeye salmon averaged 546 mm 
(21.5 i n )  which i s  42.0 mm (1.7 i n )  less than  t h e  average e a r l y  run  
f i s h .  T h i s  l e n g t h  d i f f e r e n t i a l  between e a r l y  and l a t e  r u n  f i s h  o c c u r s  
a n n u a l l y  and h a s  been d i s c u s s e d  (Nelson, 1982). Three-ocean e a r l y  and 
l a t e  run  f i s h  averaged 591 mm (23.3 i n )  and 585 mm (23.0 i n ) ,  respec-
t i v e l y .  L a t e  r u n  f i s h  a r e  g e n e r a l l y  l a r g e r  than  e a r l y  run  f i s h  of 
s imilar  ocean age because t h e  l a t e  run  remains i n  s a l t w a t e r  approxi-
mate ly  1 month l o n g e r  t h a n  t h e  e a r l y  run  d u r i n g  t h e i r  f i n a l  y e a r  of 
l i f e .  Age c l a s s  d a t a  f o r  t h e  1984 e a r l y  and l a t e  r u n s  are summarized i n  
Table  22. 

Table  23 summarizes h i s t o r i c a l  e a r l y  and l a t e  r u n  Russian River sockeye 
salmon age c l a s s  composi t ion.  The dominance of age  class 2 .3  i n  t h e  
e a r l y  and 2.2 i n  t h e  l a t e  run  i s  e v i d e n t .  The e x c e p t i o n  t o  t h e  domi- 
nance of age c l a s s  2.3 i n  t h e  e a r l y  run  occurred  i n  1 9 7 7 ,  1981 and a g a i n  
i n  1984. I n  t h e s e  y e a r s  age c l a s s  1.3 comprised 46.5 t o  86.7% of t h e  
r e t u r n .  The reason  f i s h  emigrated as 1- r a t h e r  t h a n  2-year s m o l t s  
d u r i n g  t h e s e  y e a r s  is  n o t  known. However, i t  i s  assumed t h a t  r e a r i n g  
c o n d i t i o n s  were f a v o r a b l e  d u r i n g  t h e s e  y e a r s  and sockeye salmon f r y  
exper ienced  a c c e l e r a t e d  growth. The e x c e p t i o n  t o  t h e  dominance of age  
c l a s s  2.2 i n  t h e  l a t e  run occurred  i n  1983. The reason  f o r  t h i s  
d e p a r t u r e  from t h e  h i s t o r i c  age  class composi t ion h a s  been d i s c u s s e d  
(Nelson, 1984).  

Length frequency of 165 e a r l y  r u n  sockeye salmon i s  p r e s e n t e d  i n  
F i g u r e  5. Given t h e  premise t h a t  t h e  e a r l y  and l a t e  r u n s  a r e  comprised 
of two and three-ocean salmon, t h i s  f i g u r e  s u g g e s t s  a d i v i s i o n  of ocean 
a g e s  a t  589 mm (23.2 i n ) .  C a l c u l a t i n g  t h e  ocean age  of e a r l y  run  f i s h  
employing t h i s  c r i t e r i a  r e v e a l s  44.9% of t h e  r u n  would b e  two-ocean and 
t h e  remaining 55.1% three-ocean. S c a l e  a n a l y s i s  i n d i c a t e d  o n l y  5.4% of 
t h e  1984 escapement w e r e  two-ocean. Length frequency c o u l d ,  t h e r e f o r e ,  
n o t  be used t o  s e p a r a t e  ocean a g e s  of e a r l y  run  f i s h  i n  1984. 
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Table 21.  Early and l a t e  run Russian River sockeye salmon t o t a l  r e t u r n s  
and mean l eng ths  by ocean-age of f i s h  sampled, 1975-1984. 

Mean Length (mm>* 
T o t a l  Two-Ocean Three-Ocean 

Year Return** Salmon Salmon Combined 

Ear ly  Run 

1975 7 ,040 542 60  1 589 
1976 18,090 562 609 592 
1977 36,470 560 611 5 98 
1978 71 ,870 552 605 602 
1979 28,100 550 611 605 
1980 55 ,890 544 597 5 96 
1981 31,860 550 602 588 
1982 90,580 540 590 5 90 
1983 29,560 532 594 586 

Mean 41,051 	 548 602 5 94 

1984 64,790 	 544 591 588 

Late 	Run 

1975 40 ,360 552 603 56 1 
1976 45,650 572 619 585 
1977 48,850 554 615 57 1 
1978 58 ,760 550 603 567 
1979 114,750 542 610 548 
1980 117,480 544 601 563 
1981 68,250 545 609 56 1 
1982 40,950 5 3 1  597 560 
1983 50,000 532 606 542 

Mean 65,005 	 547 607 562 

1984 114,630 	 526 585 546 

* 	 Lengths are from mid-eye t o  f o r k  of t a i l .** 	 T o t a l  r e t u r n  i s  exc lus ive  of l a t e  run sockeye salmon spawning 
below Russian River F a l l s .  
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Table  22.  Age class  composi t ion,  sample s i z e ,  p a r e n t  y e a r  and mean 
l e n g t h s  of a d u l t  sockeye salmon i n  r e s p e c t i v e  age classes f o r  
e a r l y  and l a t e  run  Russian River  escapements,  1984.  

E st i m ated E st imated Mean 
Age Number i n  Sample P e r c e n t  of P a r e n t  Length 

Class Escapement S i z e  Escapement Year (mm>* S.D.** 

E a r l y  Run 

1 . 3  25 ,056 143 86.7 1979 590 25.1 
2.3 2 ,283 13 7 . 9  1978 597 22.6 
1 .2  1,387 8 4.8 1980 544 14.1 
2 . 2  174 1 0.6 1979 5 30 ... 
Combined 28,900*** 165 100.0 588**** 26.6**** 

L a t e  Run 

2 . 2  42,018 106 47.1 1979 5 2 1  27.9 
1 .2  20 ,250 5 1  22.7 1980 539 30.2 
1 .3  13,917 35 15.6 1979 596 25.5 
2 .3  12 ,668 32 14.2 1978 592 24.5 
3 .2  357 1 0.4  1978 4 10 ... 
Combined 89,210*** 225 100.0 546**** 42.8**** 

* Mean l e n g t h s  are from mid-eye t o  f o r k  of t a i l . 

** Standard d e v i a t i o n .  

*** Excludes 108 and 3,450 j a c k s  i n  t h e  e a r l y  and l a t e  r u n ,  


r e s p e c t i v e l y .
**** Mean l e n g t h s  and s t a n d a r d  d e v i a t i o n  computed from t o t a l  sample. 
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Table  23.  Age c l a s s  composition i n  p e r c e n t  of e a r l y  and l a t e  run  a d u l t  
Russian River  sockeye salmon escapements,  1970-1984. 

Age C l a s s  

Year 1.2  1.3 1.4 2.2 2.3 2.4 3.2 3.3 

E a r l y  Run 

1970 0.4 8 . 9  8 7 . 1  3.6 
1971 1 .1  3.2 6 . 4  8 9 . 3  
1972 3.0 38.0 8 .4  50.0 0 . 6  
1973* ... ... ... ... ... ... ... ... 
1974 0.5 32.0 3.4 63.6 0.5 
1975 0.4 1.8 0 .4  19.7 7 5 . 1  0 . 4  
1976 16 .8  1.5 11 .4  61 .1  0 . 9  1.3 
1977 1.9 60.7 14.0 23 .4  0 .8  8 . 4  
1978 0 .9  3 .0  1 .6  95.3 
1979 4.5 20.9 74 .6  
1980 6 . 2  8 . 1  0 . 4  4.3 81 .0  
1981 6 .3  46.5 18.9 28.3 
1982 1 .2  0 . 4  98.4 
1983 11.2 37.4 2.8 4 8 . 1  0 . 5  

Mean 3.7 18.3 0.1 9.3 6 7 . 3  0 . 4  0.1 0.8 

1984 4.8 86.7 0.6 7 .9  

Late Run 

1970 2.5 2.9 87 .3  7 .3  
1971 1.9 5 . 3  61.5 30.3 
1972" ... ... ... ... ... ... ... ... 
1973* ... ... ... ... ... ... ... ... 
1974 5 . 5  9.0 58.6 26.9 
1975 5 . 4  2.9 65.9 2 3 . 9  1.9 
1976 10.9 4.3 59.6 23.6 1.0 0 . 6  
1977 6 . 6  7.7 72.6 13.1 
1978 0 .9  5 .3  5 8 . 8  35.0 
1979 2.1 0 .4  88.2 8 .2  0 .9  0 . 2  
1980 25.2 7 .4  56 .6  10.8 
1981 13 .8  6 .6  60 .2  18 .9  0.5 
1982 8 . 8  2.8 46 .0  39.2 2.0 1.2 
1983 73.7 8 . 0  12 .6  5.7 

Mean 13.1  5 . 2  60.7 20 .3  0.5 0.2 

1984 22.7 15.6 47 .1  1 4 . 2  0 . 4  

* No samples were c o l l e c t e d  d u r i n g  t h e  e a r l y  r u n  i n  1 9 7 3 ,  o r  d u r i n g  
t h e  l a t e  r u n  i n  1972 and 1973.  
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L a t e  r u n  l e n g t h  frequency d a t a  are a l s o  n o t  d e f i n i t i v e  and no d i v i s i o n  
of ocean age by l e n g t h  is  i n d i c a t e d  ( F i g u r e  6 ) .  T h i s  f i g u r e  does show 
t h e  extreme l e n g t h  d i f f e r e n c e s  d i s p l a y e d  by i n d i v i d u a l  l a t e  run  f i s h  i n  
1984. Lengths ranged from 400 mm (15.7 i n )  t o  649 mm (25.5 i n ) ,  a 
d i f f e r e n c e  of more t h a n  249 mm (9.8 i n ) .  Lengths  of e a r l y  r u n  f i s h  were 
more uniform ranging  from 510 mm (20.1 i n )  t o  649 mm (25.5 i n )  a d i f -
f e r e n c e  of 139 mm (5.5 i n ) .  

Ear ly  Run Return Per  Spawner 

Table  24 p r e s e n t s  t h e  numbers of f i s h  produced f o r  each e a r l y  r u n  f i s h  
i n  t h e  p a r e n t  y e a r  spawning escapement.  From 1963-1977, t h e  r e t u r n  p e r  
spawning f i s h  i n  t h e  p a r e n t  y e a r  escapement averaged 2.9,  r a n g i n g  from 
0.2 t o  10.6. The s i g n i f i c a n c e  of a r e t u r n  of 10.6 f o r  each salmon i n  
t h e  escapement h a s  been d i s c u s s e d  (Nelson, 1979). A s  p r e v i o u s l y  n o t e d  
i n  t h i s  r e p o r t ,  a l a r g e  spawning escapement does n o t  y i e l d  a h i g h  
product ion  r a t e .  The two h i g h e s t  p a r e n t  y e a r  escapements t o  d a t e  were 
21,510 i n  1965 and 34,150 i n  1978. These h i g h  escapements f a i l e d  t o  
reproduce themselves .  Conversely,  t h e  r e t u r n  r a t e  of 10.6 o r i g i n a t e d  
w i t h  a r e l a t i v e l y  low spawning escapement of 9,270. 

F o e r s t e r  (1968) i n d i c a t e s  t h a t  i r r e s p e c t i v e  of t h e  l e v e l  of escapement,  
f l u c t u a t i o n s  i n  t h e  numbers of r e t u r n i n g  a d u l t  f i s h  a r e  q u i t e  marked. 
A s  an  example, h e  c i t e s  t h e  F r a s e r  River  r e t u r n  p e r  spawner from 1938 t o  
1954 which ranged from 2.2 t o  13.0,  averaging  5.4. The a u t h o r  concludes  
most of t h i s  v a r i a b i l i t y  i s  a t t r i b u t a b l e  t o  environmental  c o n d i t i o n s  
d u r i n g  t h e  f r e s h w a t e r  developmental  s t a g e s .  T h i s  c o n c l u s i o n  i s  b e l i e v e d  
a p p l i c a b l e  t o  t h e  e a r l y  Russian River sockeye salmon s t o c k ,  as t h e  
spawning a r e a  of Upper Russian Creek i s  n o t  a s t a b l e  environment.  
Observa t ion  i n d i c a t e s  i t  is  s u b j e c t  t o  f l o o d i n g ,  low water, e t c . ,  d u r i n g  
t h e  spawning and i n c u b a t i o n  p e r i o d .  

Fecundi ty  I n v e s t i g a t i o n s  

Fecundi ty  i n v e s t i g a t i o n s  i n i t i a t e d  i n  1973 were cont inued  d u r i n g  t h e  
1984 season .  Data from 1984 e a r l y  and l a t e  run  i n v e s t i g a t i o n s  are  
p r e s e n t e d  i n  Tables  25 and 26, r e s p e c t i v e l y .  

E a r l y  run  f i s h  sampled averaged 2.6 kg (5.6 l b )  i n  weight  and 580 mm 
(22.8 i n )  i n  l e n g t h .  These f i s h  averaged 1,380 egg/kg of body weight  
and 6 .0  eggslmm of body l e n g t h .  Mean f e c u n d i t y  of e a r l y  run  f i s h  was 
3,505 eggs l female .  Average weight  and l e n g t h  of l a t e  r u n  f i s h  were 
2.1 kg (4.5 l b )  and 543 mm (21.4 i n ) ,  r e s p e c t i v e l y .  Late r u n  f i s h  
averaged 1,308 eggs lkg  of body weight  and 5 . 1  eggslmm of body l e n g t h .  
Average f e c u n d i t y  w a s  2,747 eggs l female .  Table  27 compares e a r l y  and 
l a t e  r u n  f e c u n d i t y  w i t h  r e s u l t s  from p r i o r  y e a r s .  

Mean f e c u n d i t y  of e a r l y  r u n  f i s h  sampled i n  1984 a r e  w i t h i n  h i s t o r i c a l  
ranges .  Average weight  and l e n g t h  of l a t e  run  f i s h  w e r e  a t  t h e  lower 
end of t h e  h i s t o r i c  range  as w a s  f e c u n d i t y ,  eggs lkg  and eggslmm. 
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Table 24. Estimated product ion from known escapements of e a r l y  run 
Russian River sockeye salmon, 1963-1978. 

Parent  Parent  Year T o t a l  Return Return Return P e r  
Year Esc apemen t (Product ion)* P e r  Female Spawner 

1963 	 14,580 10,870 1.5** 0.7** 

1964 	 12,700 11,200 1.8** 0.9** 

1965 21,510 4,875 0.4** 0.2** 

1966 16,660 8,183 1.0 0 . 5  

1967 13,710 19,628 2.8 1.4 

1968 9,200 18,946 4.0 2.0 

1969 5,000 14,508 5.8 2.9 

1970 5,450 12,810 5.3 2.3 

1971 2,650 10,896 8 . 7  4.1 

1972 9,270 98,775 26.6 10.6 

1973 13,120 24 ,962 3.8 1.9 

1 9 7 4  13,150 52,704 9.7 4.0 

1975 5 ,640 15,947 4.6 2.8 

1976 14,700 113,580 15.5 7.7 

1977 16,070 17,674 3.8 1.1 

Mean 11,561 29,037 6 . 3  2.9 

1978 34 ,150 17,001 1.1 0 .5  

* 	 T o t a l  r e t u r n  equals  s p o r t  ha rves t  p l u s  escapement. A n e g l i g i b l e  
commercial ha rves t  is  assumed.

** 	 Assumes a male t o  female sex  r a t i o  of 1 : l . O  i n  t h e  pa ren t  year  
escapement. Sex r a t i o s  f o r  succeeding yea r s  were determined by 
sampling. 
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Table  25. Fecundi ty  of e a r l y  run  Russian River  sockeye salmon a s  
determined by sampling a t  Lower Russian Lake w e i r ,  1984. 

Number of Eggs 
Sample Weight Length Right  L e f t  
Number kg l b  (mm> Skein Skein Combined 

1 2.3 5.0 565 1,462 1,563 3,025 
2 2.6 5.8 585 1,484 1,927 3,411 
3 
4 2.5 

2.2 
5.4 
4.8 560 

600 
1,650 
1,766 

1,766 
2,459 

3,416 
4,225 

5 2.8 6.1 610 1,775 1,550 3,325 
6 
7 
8 
9 

2.5 
3.3 
2.5 
2.4 

5.6 
7.3 
5.5 
5.3 

555 
625 
500 
570 

1,577 
1 ,853 
1,889 
1,576 

2,142 
2,399 
1,702 
1,696 

3,719 
4,252 
3,591 
3,272 

10 2.6 5.7 600 1,245 1,473 2,718 
11 
12 

2.8 
2.3 

6.1 
5.1 

610 
575 

1,612 
1,453 

2,271 
1,771 3,224 

3,883 

Mean 2.6 5.6 580 1,612 1,893 3,505 

Table  26. Fecundi ty  of l a t e  r u n  Russian River  sockeye salmon a s  
determined by sampling a t  Lower Russian Lake w e i r ,  1984. 

Number of Eggs 
Sample Weight Length Right  L e f t  
Number kg l b  (mm> Skein Skein Combined 

1 2.2 4.8 550 1,665 1,405 3,070 
2 
3 
4 
5 

2.5 
2.9 
1.9 
1.5 

5.4 
6.4 
4.1 
3.3 

600 
600 
5 30 
505 

2,098 
1,437 
1,069 

789 

2,167 
1,461 
1,399 

952 

4,265 
2,898 
2,468 
1,741 

6 2.1 4.6 555 1,419 1,237 2,656 
7 1.8 3.9 500 1,326 1,291 2,617 
8. 2.1 4.7 540 1,204 1,597 2,801 
9 2.4 5.3 585 1,625 i,ao8 3,433 

10 
11 
12 

1.7 
1.4 
2.2 

3.8 
3.0 
4.9 

505 
490 
555 

1,168 
602 

1,515 

1,447 
862 

1,418 

2,615 
1,464 
2,933 

Mean 2.1 4.5 543 1,326 1,420 2,747 
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Table 27.  	 A comparison of fecundity data collected at Lower Russian 
Lake weir during early and late run Russian River sockeye 
salmon migrations, 1973-1984. 

Mean Me an Mean Eggs/ Eggs1 
Year Fecundity Length (mm) Weight (kg) Kilogram Millimeter 

Early Run 


1973 4 ,630 627 2.97 1,559 7 .4  
1974 3,569 603 2.60 1 ,373 5 .9  
1975 3 ,952 600 2.54 1,556 6.6 
1976 3,668 596 2 . 6 1  1,405 6 .1  
1977 4,313 603 2.85 1,513 7 . 1  
1978 3,815 608 2.82 1 ,353 6 .3  
1979 3 ,842 577 2.49 1 ,543 6.7 
1980 3,534 573 2.42 1,460 6.2 
1981 3,412 570 2.32 1 ,471 6.0 
1982 3,479* 588 2.64 1,318 5.9 
1983 3,063 548 2.22 1 ,380 5.6 

Mean 3,752 590 2.59 1,448 6 .3  

1984 3 ,505 580 2.54 1,380 6.0 

Late Run 


1973 3,190 569 2.19 1,457 5 . 6  
1974 3 , 2 6 1  558 2.30 1 ,418 5.8 
1975 3,555 555 2.26 1 ,573 6 .4  
1976 3 ,491 587 2.53 1,380 5 .9  
1977 3,302 567 2.44 1 ,353 5.8 
1978 2,865 584 2.67 1 ,073 4.9 
1979 3,314 542 2.20 1 ,506 6 . 1  
1980 2,740 544 1.98 1,384 5.0 
1981 3,268 552 2.15 1,520 5.9 
1982 3,702 593 2.72 1 ,361 6 . 2  
1983 2 ,593 548 2.22 1,168 4.7 

Mean 	 3,207 564 2.33 1 ,381 5.7 

1984 	 2,747 543 2 .10  1 ,308 5.1 

* 	 Fecundity calculated by linear regression. Correlation co- 
efficient between length (x) and fecundity (y) equals 0.75 .  
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Egg Deposi t ion 

Assuming t h e  mean fecundi ty  of e a r l y  run f i s h  i s  r e p r e s e n t a t i v e  of e a r l y  
run s t o c k s ,  t h e  p o t e n t i a l  number of eggs a v a i l a b l e  f o r  depos i t i on  i n  
Upper Russian Creek may be ca l cu la t ed .  Losses between w e i r  and spawning 
grounds,  females which p e r i s h  without  spawning and numbers of eggs 
r e t a i n e d  per  spent  female must a l s o  be considered.  Nelson (1976) has  
presented a d e t a i l e d  d i scuss ion  of t h e s e  c r i t e r i a  and t h e  methodology 
employed t o  c a l c u l a t e  p o t e n t i a l  e a r l y  run egg depos i t i on .  Depos i t ion  i n  
1984 w a s  es t imated  a t  4 1 . 7  m i l l i o n  (Table 28). 

A s  would be expected,  Table 28 r e v e a l s  t h a t  t h e  g r e a t e r  t h e  spawning 
escapement t h e  g r e a t e r  t h e  p o t e n t i a l  egg depos i t i on .  However, some 
v a r i a b i l i t y  i n  reproduct ive  p o t e n t i a l  w i l l  occur annual ly  i r r e s p e c t i v e  
of t h e  number of salmon i n  t h e  spawning escapement i n  t h a t  mean 
f ecund i ty  and t h e  male t o  female sex  r a t i o  a r e  not  cons tan t  (Hartman and 
Conkle, 1960). It should a l s o  be noted t h a t  n e i t h e r  a d e f i n i t i v e  nor  
d i r e c t  r e l a t i o n s h i p  i s  ev ident  between numbers i n  t h e  spawning escape- 
ment, p o t e n t i a l  eggs a v a i l a b l e  f o r  depos i t i on  and a d u l t  r e t u r n .  Fac to r s  
o t h e r  t han  eggs a v a i l a b l e  f o r  depos i t i on ,  t h e r e f o r e ,  exert a s i g n i f i c a n t  
i n f luence  on t h e  a d u l t  r e t u r n  of e a r l y  run sockeye salmon. These 
v a r i a b l e s  are be l ieved  t o  be p re sen t  p r imar i ly  during f reshwater  
res idency  and a r e  environmental ly  r e l a t e d  ( F o e r s t e r ,  1968). 

It was previous ly  be l ieved  t h a t  hydrau l i c  egg sampling would permit  an 
eva lua t ion  of spawning success  (number of eggs depos i ted)  as t h i s  
success  was r e l a t e d  t o  environmental  parameters  p re sen t  dur ing  spawning 
and e a r l y  p o r t i o n  of t h e  egg incubat ion  per iod .  It was f u r t h e r  assumed 
a d i r e c t  r e l a t i o n s h i p  e x i s t e d  between egg d e n s i t y  and t h e  r e t u r n  of 
a d u l t  e a r l y  run f i s h  6 yea r s  hence. Analysis  revea led  t h i s  assumption 
w a s  no t  v a l i d .  It w a s  concluded t h e r e  was no d i s c e r n i b l e  r e l a t i o n s h i p  
between eggs i n  t h e  g rave l  a t  t i m e  of sampling and subsequent a d u l t  
r e t u r n  (Nelson, 1983). 

Returns of e a r l y  run Russian River sockeye salmon are apparent ly  s u b j e c t  
t o  f a c t o r s  o t h e r  than o r  i n  a d d i t i o n  t o  egg dens i ty ;  i .e. ,  ca r ry ing  
capac i ty  of Upper Russian Lake, preda t ion  during f reshwater  res idency ,  
r e l a t i o n s h i p  of e a r l y  run r e a r i n g  f i s h  t o  l a t e  run r e a r i n g  f i s h ,  annual  
v a r i a t i o n  i n  marine s u r v i v a l ,  e t c .  U n t i l  t h e s e  parameters  are i d e n t i -
f i e d ,  t h e r e  i s  no va lue  i n  determining a c t u a l  e a r l y  run  egg depos i t i on  
i n  Upper Russian Creek. 

C l ima to loe ica l  Observat ions 

Cl imato logica l  d a t a  recorded a t  Lower Russian Lake w e i r  were grouped by 
6-day pe r iods  t o  f a c i l i t a t e  a n a l y s i s  (Table 29). No c o r r e l a t i o n  w a s  
ev ident  between a i r  and water temperature  and sockeye salmon migrat ion.  
Temperatures were comparable t o  p r i o r  years .  T o t a l  p r e c i p i t a t i o n  
between June 7 and September 10 w a s  155.5 mrn (6.1 i n ) .  F i f t y - f i v e  
percent  of t h i s  t o t a l  w a s  recorded a f t e r  August 23,  which con t r ibu ted  t o  
above average flow rates during t h e  l a t t e r  segment of t h e  l a te  run 
migra t ion .  Flows during t h i s  t i m e  remained below 400 c f s  and sockeye 
salmon had no d i f f i c u l t y  negotiating Russian River Falls i n  1984. 

54 




Tab1.e 28. 	 Potential egg deposition from early run sockeye salmon 
escapement in Upper Russian Creek and known adult returns 
produced from a given number of eggs deposited, 1972-1984. 

Year 


1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

Escapement 


9,270 

13,120 

13,150 

5,640 

14,700 

16,070 

34,150 

19,700 

28,670 

21,140 

56,080 

21,200 

28,910 

Potential Egg 
Deposition (millions) Adult Return 

15.0 98,773 

29.6 24,962 

17.7 52,704 

12.7 15,947 

23.5 113,580 

18.2 17,674 

62.8 17,001 

30.9 

44.2 

32.0 

89.7 

28.3 

41.7 
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